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Introduction 
Despite an overall high uptake of childhood vaccinations, pertussis has changed in 
the last two decades from a marginalised childhood disease to an endemic disease among 
adolescents and young adults. Although for adults pertussis is mostly a nuisance, it can be a 
dangerous disease for infants who are too young to be fully protected by their own 
childhood vaccinations. To reduce the burden of pertussis in infants, several policies were 
evaluated and proposed. Pertussis cocooning (i.e. vaccination of all adults surrounding an 
infant) and selective pertussis vaccination of healthcare workers (HCWs) who work with 
infants are such strategies. These strategies contribute to the prevention of pertussis 
transmission to newborn babies. For an effective implementation of these strategies, most 
theories on behavioural change emphasise that it is essential to recognise that individual 
people function in a complex environment, where in addition to their personal 
determinants, different social and physical conditions are relevant. Consequently, a 
vaccination programme should take account of a broad array of determinants that influence 
the vaccination acceptance in the target groups. 
In this thesis, we set out to explore these determinants by qualitatively and 
quantitatively assessing the potential factors governing the pertussis cocooning acceptance 
among envisioned target groups. Using an Intervention Mapping approach, we subsequently 
designed a pilot vaccination programme by taking the most relevant and changeable 
determinants into account. In the next paragraphs we will introduce pertussis, the rationale 
for pertussis cocooning and selective pertussis vaccination for HCWs. This is followed by a 
background on implementation methodology, which is needed when aiming to introduce an 
effective vaccination strategy. Finally, the thesis objectives and outline are laid out.  
Pertussis 
Clinical manifestation 
Pertussis, or whooping cough, is a respiratory disease caused by the bacterial species 
Bordetella. Most pertussis patients suffer from an infection with B. pertussis and to a lesser 
extent from an infection with B. parapertussis. Typically, a pertussis infection starts with the 
symptoms associated with a common cold: a runny nose, a mild occasional cough, 
sometimes a low-grade fever and a feeling of malaise. In this catarrhal stage, pertussis is 
highly contagious, with a secondary attack rate of up to 90% among non-immune household 
contacts (Heininger 2001, Crowcroft et al. 2006, Miller 2014, Plotkin et al. 2018). After one 
or two weeks, in the paroxysmal stage, the traditional symptoms of pertussis appear: 
paroxysms (fits) of many, rapid coughs followed by a high-pitched “whoop” sound at 
inhalation, after which vomiting and exhaustion can occur. After this, in the convalescent 
stage, the cough gradually gets milder, but can last for several weeks before complete 
recovery (Crowcroft et al. 2006, Kilgore et al. 2016). A pertussis infection induces antibodies 
that can be used for diagnostic purposes, but these are unable to provide long-lasting 
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protection against new pertussis infections. After approximately 4-20 years patients are 
again susceptible for pertussis infection (Wendelboe et al. 2005, Crowcroft et al. 2006). 
The severity of the clinical manifestation of pertussis can vary widely. Mild cases are 
seen among adults, among those who were previously infected by pertussis, among 
vaccinated individuals and among patients without co-infections. Mild cases may manifest as 
an ongoing simple cough, without the typical paroxysms, ‘whooping’ sound or vomiting. 
Among adults, the most frequently reported complications include insomnia, weight loss and 
urinary incontinence (Tozzi et al. 2003, Ward et al. 2005, Kilgore et al. 2016). For young 
infants however, pertussis can be a dangerous disease. They are too young to be fully 
protected by their childhood vaccinations and maternal antibodies are not sufficient without 
maternal vaccination. Furthermore, they are at the highest risk of severe disease and clinical 
complications. They may show non-specific symptoms such as feeding problems or failure to 
thrive in the catarrhal stage, and instead of coughing present with apnoea or cyanosis. 
Complications of pertussis in infants include pneumonia, convulsions, respiratory failure or 
even death. Hospitalisation is necessary for 50%-60% of infants under six months of age with 
pertussis (de Greeff et al. 2010, Kilgore et al. 2016, van der Maas et al. 2017). 
Epidemiology and vaccination 
Before the 1950s, pertussis was one of the most common childhood diseases 
worldwide, causing an estimated 4000 deaths each year in the USA (3.2/100,000) and 350 in 
the Netherlands (3.5/100,000). The first pertussis vaccines became available in the 1950s. 
This was a whole-cell vaccine, which was based on killed and detoxified whole bacteria. 
Although incidences of pertussis were already decreasing, the introduction of infant 
vaccination programmes contributed to a steep decline in the number of pertussis cases and 
deaths (Miller 2014). 
After about twenty years of vaccination with high coverage, when pertussis infections 
where less frequently seen, concerns arose about possible side effects of the whole-cell 
vaccination which had been reported in some countries such as Japan. Although research 
could not find a causal relation between the vaccination and the events that had been 
reported, the resulting public and professional anxiety had its consequences. In Sweden and  
Japan, for example, the whole-cell vaccination was banned at the end of the 1970s 
(Gangarosa et al. 1998). In the Netherlands, it was decided to decrease the vaccine potency 
of the whole-cell vaccination by reducing the amount of active ingredients. At the same 
time, the safety concerns led to the development of acellular pertussis vaccines, which 
consists of specific purified B. pertussis antigens.  
In the mid-nineties of the twentieth century, several countries (including the USA, the 
UK and the Netherlands) reported a resurgence of pertussis, after many years of a relatively 
low incidence (Crowcroft et al. 2006, Burns et al. 2014). This meant that despite the global 
vaccination efforts, with still a high coverage in many countries, pertussis was again an 
endemic disease in both developing and developed countries. Nowadays, pertussis epidemic 
cycles typically occur every 2 to 5 years and cause considerable morbidity and mortality 
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worldwide (Broutin et al. 2005, Plotkin et al. 2018). Many factors have been suggested to 
have contributed to the pertussis resurgence, such as more awareness, better diagnostics, 
waning immunity, bacterial changes in the circulating pertussis strains (Cherry 2012, Mooi et 
al. 2014), and, with increasing frequency in recent years, vaccine hesitancy (Phadke et al. 
2016). 
In the Netherlands, a higher baseline incidence of reported pertussis cases was 
observed from the 1996-1997 pertussis epidemic onwards with epidemic peaks every 2-3 
subsequent year (Figure 1.1). At the same time, the age distribution of pertussis cases 
seemed to shift towards the older age groups of adolescents and adults. In 1997, as a 
reaction to the pertussis resurgence, the Dutch National Immunisation Programme (NIP) 
switched back to the more potent whole-cell vaccination. The vaccination schedule was 
adapted a few times since then, in response to the epidemiological changes in the years that 
followed. In 2005, whole-cell vaccination was replaced by acellular pertussis vaccination. The 
most recent schedule for the Dutch NIP is shown in Figure 1.2., where the acellular pertussis 
vaccine is combined with the vaccines against diphtheria, tetanus, poliomyelitis, 
haemophilus influenzae type B and hepatitis B. Despite the changes in the NIP, the incidence 
among infants continues to be higher than the incidence among children in other age groups 
(see Figure 1.3).  
 
 
 
Figure 1.1 Absolute number of pertussis notifications per year of reporting, from 1990-2017  
Source: National Institute for Public Health and the Environment, 2018 
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Figure 1.2 Current schedule of the National Immunisation Programme in the Netherlands, 
January 2018 
 
Source: National Institute for Public Health and the Environment, 2018 
 
 
Figure 1.3 Pertussis incidence (number of notifications per 100,000) per year of reporting for 
the age categories 0-5 months, 6-11 months, 1-4 years and 5-9 years, from 2000-2017  
 
Source: National Institute for Public Health and the Environment, 2018 
 
Preventing pertussis in early infancy 
In reaction to the resurgence of pertussis, it became clear that additional strategies 
had to be developed to reduce the burden of pertussis for infants. Several additional 
vaccination strategies were suggested to be able to respond to this need, such as pertussis 
booster vaccinations for adolescents or adults, neonatal pertussis vaccination, maternal 
pertussis vaccination, pertussis cocooning and selective pertussis vaccination of HCWs who 
work with young infants (Forsyth et al. 2005, Forsyth et al. 2007, de Greeff et al. 2010, van 
der Maas et al. 2013). These strategies either aim to protect infants directly, by inducing 
antibodies at a younger age, or indirectly, by preventing transmission to infants through 
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vaccination of those surrounding them. Research on safety, effectiveness and feasibility has 
increasingly become available for the suggested vaccination strategies (see Table 1.1), which 
resulted in the evolution of many recommendations for the implementation of these 
different strategies from diverse (inter)national recommending bodies (Table 1.2). 
 
Table 1.1 Overview of the safety, effectiveness and feasibility of the potential additional 
vaccination strategies for the prevention of pertussis in early infancy, based on the 2015 
WHO position paper on pertussis vaccines (WHO 2015) 
 
Additional vaccination 
strategy 
Safety Effect on 
infants 
Feasibility Remarks 
Neonatal vaccination +/- +/- + Standalone pertussis vaccination is not available and there is 
insufficient data on the safety in newborns, especially with 
respect to a possible blunting effect on long-term immunity. 
Maternal vaccination1 + + +/- Data on effectiveness and safety became available after 
2014. The feasibility is dependent on the possibilities for 
implementation of the vaccination and vaccination 
acceptance among pregnant women. 
Booster vaccination of 
adolescents (or adults) 
+ - + Only minimal effect preventing pertussis in early infancy, 
most modelling studies find it not cost-effective. 
Cocooning2 + +/- +/- The effectiveness and feasibility of cocooning is dependent 
on high vaccination coverage and timely vaccination. 
Modelling studies show diverse results. (Westra et al. 2010, 
Lugner et al. 2013) 
HCW vaccination + +/- +/- Impact on the nosocomial spread of pertussis only. 
Modelling study suggests that with a vaccination coverage of 
> 25% implementation is cost-effective. (Greer et al. 2011) 
1. Vaccination of pregnant women in the third trimester of pregnancy. 
2. Vaccination of parents and close household contacts of infants < 6 months of age. 
 
 
Table 1.2 Evolution of recommendations concerning additional strategies for the prevention 
of pertussis in early infancy concerning the Netherlands 
 
Year Recommended by Recommendation 
2007 GPI Pertussis cocooning and pertussis vaccination of healthcare workers 
2010 WHO Pertussis cocooning and pertussis vaccination of healthcare workers 
2015 WHO Maternal pertussis vaccination and pertussis vaccination of healthcare workers 
2015 HCN Maternal pertussis vaccination 
2017 HCN Pertussis vaccination of healthcare workers 
GPI = Global Pertussis Initiative, WHO = World Health Organisation, HCN = the Health Council of the Netherlands 
 
When the studies for this thesis started, in 2011, pertussis cocooning and selective 
vaccination of HCWs seemed the most promising and important strategies (Forsyth et al. 
2007). Both strategies were recommended by the WHO, and several high-income countries 
adapted their policies to incorporate these vaccinations (Kretsinger et al. 2006, Maltezou et 
al. 2014). Also in the Netherlands, where the desirability of a supplementary targeted 
vaccination approach was subject to thorough consideration in the Health Council of the 
Netherlands, introduction of these strategies seemed eminent. From countries that had 
already started with the introduction of pertussis cocooning vaccination and vaccination of 
HCWs it became clear, however, that achieving a high uptake of pertussis vaccination turned 
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out to be very difficult. Therefore, an implementation plan was needed to prepare for the 
future pertussis cocooning and selective HCW vaccination programmes. 
Developing an effective implementation strategy 
The uptake of a new vaccination recommendation sometimes takes place almost 
automatically. For example, the new introduction of meningococcal serogroup C vaccination 
into the NIP in 2002 led to an uptake of 94% in that year (Kaaijk et al. 2012). Such a result, 
however, is not always obtained. The uptake of HPV vaccination in 12 years old girls was only 
52% in the first years after its introduction in 2009 (Gefenaite et al. 2012). Similarly, the 
uptake of (seasonal) influenza vaccination among HCWs still remains a meagre 20-30%. And 
despite the recommendation of pertussis cocooning vaccination, various countries reported 
a problematic 16-34 % uptake (Baratin et al. 2014, Bodeker et al. 2014, Suryadevara et al. 
2014, Williams et al. 2014, Wong et al. 2015, Hayles et al. 2016). These findings are not 
unique for vaccination acceptance: clinical and health services research consistently show 
the failure to translate scientific evidence into practice (Grimshaw et al. 2012).  
Fortunately, it is possible to bridge this gap between evidence and practice. With 
pertussis cocooning, some studies show that in regions where vaccination programmes had 
been put into place to address the low uptake, the reported acceptance increased from 16-
34% to 70–90% (Healy et al. 2011, Camenga et al. 2012, Leboucher et al. 2012, Hayles et al. 
2015). Implementation research teaches us that well-planned behavioural change strategies 
are required to achieve changes in behaviour so that innovations – such as vaccinations –are 
accepted (Grol et al. 2003, Grimshaw et al. 2012). 
First, to successfully influence behaviour, tailoring is an essential principle in models 
and theories derived from various disciplines and scientific areas (Grol et al. 2003, Grol et al. 
2007, Grimshaw et al. 2012, Grol 2013). Tailoring entails that the choice of interventions for 
change should be closely and explicitly linked to the results of a problem analysis identifying 
the specific determinants of the behaviour (i.e. the barriers and enablers). These 
determinants not only lie on individual level, as individual people function in a complex 
environment, where different social and physical conditions are relevant. These social and 
physical conditions should also be taken into account during programme development. 
Furthermore, it includes the involvement of stakeholders in all aspects of decision making, 
which is essential to the success of a programme (Grol 2013, Kok et al. 2016). 
Despite the consensus on the importance of tailoring in intervention development, it 
is not yet clear how to best tailor interventions. A recent Cochrane review by Baker et al. 
(Baker et al. 2015) only found modest extra effects of tailored interventions over any 
intervention. The main reason Baker et al. give for this, is that currently available studies 
used different methods to identify determinants, and used different approaches while 
selecting interventions to address these determinants. Other studies indicated a mismatch 
between the identified determinants in the problem analysis and the selected interventions 
in the final implementation programme (Bosch et al. 2007). This underlines the importance 
of systematically applying the tailoring principle. 
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vaccination of those surrounding them. Research on safety, effectiveness and feasibility has 
increasingly become available for the suggested vaccination strategies (see Table 1.1), which 
resulted in the evolution of many recommendations for the implementation of these 
different strategies from diverse (inter)national recommending bodies (Table 1.2). 
 
Table 1.1 Overview of the safety, effectiveness and feasibility of the potential additional 
vaccination strategies for the prevention of pertussis in early infancy, based on the 2015 
WHO position paper on pertussis vaccines (WHO 2015) 
 
Additional vaccination 
strategy 
Safety Effect on 
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Feasibility Remarks 
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Table 1.2 Evolution of recommendations concerning additional strategies for the prevention 
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al. 2014). Also in the Netherlands, where the desirability of a supplementary targeted 
vaccination approach was subject to thorough consideration in the Health Council of the 
Netherlands, introduction of these strategies seemed eminent. From countries that had 
already started with the introduction of pertussis cocooning vaccination and vaccination of 
HCWs it became clear, however, that achieving a high uptake of pertussis vaccination turned 
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Second, the use of theory is emphasised in the development of successful 
behavioural change interventions. Theories are useful for the understanding of behaviour 
and can indicate how determinants might interact among each other or on different context 
levels (e.g. healthcare worker, team of HCWs, hospital management board, etc.) (Grol et al. 
2007, Grol 2013, Davidoff et al. 2015, Bartholomew-Eldredge et al. 2016). They can thereby 
assist in the identification of a comprehensive set of determinants. Additionally, behavioural 
change theories can support the switch from determinant to intervention. They do so by 
indicating which intervention could be successful given a specific determinant, and by 
providing knowledge on the conditions under which the intervention will be effective 
(Bartholomew-Eldredge et al. 2016). 
This means that for the planning of a pertussis cocooning and selective HCW 
vaccination programme, it is important to assess the determinants of vaccination acceptance 
and use this information to systematically build a theory and evidence based intervention. 
Intervention Mapping 
Intervention Mapping (IM) is a protocol for the design of interventions which systematically 
guides developers through a series of six steps. The IM protocol facilitates the theory- and 
evidence-based translation from problem to intervention, while considering different 
context levels and stimulating participation. Although the step-wise layout suggests 
otherwise, Bartholomew and colleagues emphasise that the IM process should be iterative 
and that the findings in the different steps continue to influence each other. The IM steps 
start off with an assessment of the health problem, including the related behavioural and 
environmental conditions and a specification of their associated determinants (Step 1, logic 
model of the problem). Thereafter, programme objectives, performance objectives and 
change objectives are formulated, specifying who and what will change as a result of the 
intervention (Step 2, logic model of change). Then, theory-based methods and practical 
applications matching the determinants and objectives are selected (Step 3, program design) 
and operationalised into a programme (Step 4, programme production). Finally, a plan is 
formed for adoption and implementation (Step 5, programme implementation plan) and 
evaluation of the programme (Step 6, programme evaluation plan). The systematic design of 
an intervention with IM results in detailed program descriptions, as well as a plan for 
implementation and evaluation that can easily be used or replicated by others to fine-tune 
interventions in similar but different contexts. IM has previously proven to be effective in 
the design of vaccination interventions for Human Papilloma Virus (HPV) and influenza 
among HCWs in the Netherlands (Looijmans-van den Akker et al. 2011, Pot et al. 2017). 
Therefore, we chose to use the IM protocol for systematically designing a theory- and 
evidence based vaccination programme.  
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Thesis objectives 
In sum: since the resurgence of pertussis in the past two decades, additional 
vaccination strategies are needed to prevent pertussis in early infancy. When we set out the 
research that is the basis for this thesis, pertussis cocooning and selective vaccination of 
HCWs who work with infants were the strategies that would most likely be implemented 
within the Netherlands. We knew, however, that the uptake of such new vaccination 
strategies would not be self-evident upon introduction, and consideration of the factors 
influencing this uptake would be essential. The ultimate aim of this thesis is therefore to 
design a tailored, theory- and evidence based implementation strategy for pertussis 
cocooning vaccination and selective vaccination of HCWs. During our research period the 
Health Council of the Netherlands issued the advice to implement both maternal pertussis 
vaccination (2015) - and thereby not pertussis cocooning - as well as specific vaccination for 
HCWs (2017). This slightly shifted the specific focus towards HCWs for the design of a 
vaccination programme, and we formulated our research questions as follows: 
Research questions: 
1. Which determinants (barriers or enablers) influence the acceptance of pertussis 
cocooning vaccination in parents and the selective vaccination of healthcare workers 
against pertussis? 
2. How can we systematically develop a theory- and evidence based programme for the 
selective vaccination of healthcare workers against pertussis, using an Intervention 
Mapping approach?  
Thesis outline 
This thesis is divided into three parts. We first describe a qualitative exploration of 
determinants influencing the acceptance among the potential target groups of pertussis 
cocooning vaccination and selective vaccination of HCWs who work with infants (chapters 2 
and 3). The study presented in chapter 2 qualitatively explores the perceived determinants 
(barriers as well as enablers) of intention to accept pertussis vaccination in both parents and 
various groups of healthcare professionals in the Netherlands, and it describes the 
differences between the groups that were interviewed. In chapter 3 we provide more in-
depth reflection on the implications of the qualitative data in relation to the ethical 
discussion on mandatory versus voluntary vaccination, with a focus on the role of 
information. The second part of this thesis aims to quantify the results of the qualitative 
studies in both parents (chapter 4) and HCWs (chapter 5) by assessing their intention to 
accept a pertussis cocooning vaccination and the determinants that influence this intention. 
In the third part of this thesis (chapter 6) the previously collected data on the determinants 
of pertussis cocooning acceptance is assembled and used while applying Intervention 
Mapping for the planning and design of a pertussis vaccination programme for HCWs. 
Finally, in chapter 7 we discuss our findings and the implications for public health practice, 
policy and further research. 
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2. How can we systematically develop a theory- and evidence based programme for the 
selective vaccination of healthcare workers against pertussis, using an Intervention 
Mapping approach?  
Thesis outline 
This thesis is divided into three parts. We first describe a qualitative exploration of 
determinants influencing the acceptance among the potential target groups of pertussis 
cocooning vaccination (chapters 2 and 3). The study presented in chapter 2 qualitatively 
explores the perceived determinants (barriers as well as enablers) of intention to accept 
pertussis cocooning vaccination in both parents and various groups of healthcare 
professionals in the Netherlands, and it describes the differences between the groups that 
were interviewed. In chapter 3 we provide more in-depth reflection on the implications of 
the qualitative data in relation to the ethical discussion on mandatory versus voluntary 
vaccination, with a focus on the role of information. The second part of this thesis aims to 
quantify the results of the qualitative studies in both parents (chapter 4) and HCWs (chapter 
5) by assessing their intention to accept a pertussis cocooning vaccination and the 
determinants that influence this intention. In the third part of this thesis (chapter 6) the 
previously collected data on the determinants of pertussis cocooning acceptance is 
assembled and used for the application of Intervention Mapping in the planning and design 
of a pertussis vaccination programme for HCWs. Finally, in chapter 7 we discuss our findings 
and the implications for public health practice, policy and further research. 
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Abstract 
Context 
Several countries reported a resurgence of pertussis in the last few decades. This 
puts infants (especially < 6 months) at risk of severe complications, because they are too 
young to be fully protected by vaccination. The global pertussis initiative has proposed 
pertussis vaccination among the close contacts of young infants, in order to reduce pertussis 
transmission and the burden of the disease on infants. Our aim is to explore the perceived 
determinants (barriers and enablers) of the acceptance among the possible target groups of 
pertussis vaccination for cocooning. Consideration of these determinants is necessary to 
optimize the uptake of the vaccination.  
Methods 
We conducted 13 focus group meetings and six individual semi-structured interviews 
with members of possible target groups for pertussis cocooning (i.e. parents, maternity 
assistants, midwives, and paediatric nurses) in the Netherlands. Here, neither maternal 
pertussis vaccination nor pertussis cocooning has been implemented. The topic list was 
based on a literature review and a barrier framework. All interviews were transcribed 
verbatim and two researchers performed thematic content analysis.  
Findings 
The participants’ risk perception, outcome expectations, general vaccination beliefs, 
moral norms, opinion of others, perceived autonomy, anticipated regret, decisional 
uncertainty, and perceived organisational barriers were all factors that influenced the 
intention to accept pertussis vaccination for cocooning.  
Discussion 
This study has identified nine perceived determinants that influence the intention to 
accept pertussis cocooning vaccination. We add the following determinants to the literature: 
perceived cost-effectiveness (as a concept of outcome expectations), justice (as a concept of 
moral norms), anticipated regret, and decisional uncertainty. We recommend considering 
these determinants in vaccination programmes for pertussis cocooning vaccination. 
Experience, information and trust emerged as predominant themes within these 
determinants. These themes require particular attention in future research on vaccination 
acceptance, especially with regard to their roles in use and implementation in policy and 
practice.  
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Introduction 
Pertussis is a dangerous disease for young infants. They suffer the greatest risk of 
severe complications and are too young to be fully protected by vaccination(Greenberg et al. 
2005, Winter et al. 2012, Heininger et al. 2014). Despite longstanding vaccination 
programmes with high coverage, several countries have reported a resurgence of pertussis 
in the last few decades(Celentano et al. 2005, McIntyre et al. 2009, de Greeff et al. 2010, 
Amirthalingam 2013, Burns et al. 2014, Miller 2014). This places infants at risk of pertussis 
infection(McIntyre et al. 2009, van der Maas et al. 2013). 
To reduce the burden of pertussis for infants, some countries introduced more 
targeted vaccination approaches to their childhood vaccination programmes. One of these 
approaches is cocooning(de Greeff et al. 2010, Chiappini et al. 2013, Burns et al. 2014, Van 
der Maas 2014). In a pertussis cocooning strategy, a pertussis-containing vaccine, most often 
the combined tetanus toxoid, reduced diphtheria toxoid, and acellular pertussis (TDaP) is 
offered to those around a newborn. The aim is to prevent transmission to the baby. The 
target groups for cocooning vaccination include parents, close household contacts, and 
healthcare workers who take care of infants.  
Given the international debate regarding the uptake of pertussis cocooning among 
intended recipients as well as on policy level, the expected acceptance of this strategy 
should be considered before implementation(Forsyth et al. 2007, Leboucher et al. 2012, 
Urwyler et al. 2014, Williams 2014). A well-planned implementation strategy is crucial to 
prevent an uptake problem and to ensure widespread acceptance. This strategy should be 
carefully linked to the relevant determinants of acceptance(Grimshaw et al. 2004, Grol 
2013). 
Multiple studies describe the determinants of accepting pertussis vaccination for 
cocooning, investigating both the intention to accept and the actual acceptance in diverse 
target groups (Goins et al. 2007, Wicker et al. 2008, Cheng et al. 2010, Top et al. 2010, Miller 
et al. 2011, Baron-Epel et al. 2012, Beel et al. 2013, Donnan et al. 2013, Wiley et al. 2013, 
Bodeker et al. 2014, Lu et al. 2014, Rossmann Beel et al. 2014, Suryadevara et al. 2014, 
Vasilevska et al. 2014, Clarke et al. 2015, Dempsey et al. 2015, Hayles et al. 2015, 
MacDougall et al. 2015, O'Leary et al. 2015, Tuckerman et al. 2015, Wong et al. 2015, Hayles 
et al. 2016). Wiley et al., for example, report that a healthcare provider’s recommendation, 
the belief that the vaccine is safe and effective, and the access to good information about 
pertussis correlate with pregnant women’s acceptance of postpartum pertussis vaccination 
in Australia(2013). Other studies involving paediatric healthcare professionals as well as 
parents also find that the perceived risk of pertussis, previous vaccination acceptance, and 
knowledge influence acceptance (Goins et al. 2007, Wicker et al. 2008, Cheng et al. 2010, 
Top et al. 2010, Miller et al. 2011, Baron-Epel et al. 2012, Beel et al. 2013, Donnan et al. 
2013, Bodeker et al. 2014, Lu et al. 2014, Rossmann Beel et al. 2014, Suryadevara et al. 2014, 
Vasilevska et al. 2014, Clarke et al. 2015, Dempsey et al. 2015, Hayles et al. 2015, 
MacDougall et al. 2015, O'Leary et al. 2015, Tuckerman et al. 2015, Wong et al. 2015, Hayles 
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et al. 2016). 
To identify possible determinants of acceptance, it is important to gain an in-depth 
understanding of the target groups’ values, opinions, behaviours, and social contexts 
regarding pertussis cocooning. The existing evidence is mainly based on quantitative 
research, which is very useful for confirming hypotheses, but contributes less to developing 
a thorough comprehension of the situation. Therefore, this study qualitatively explores the 
perceived determinants (barriers as well as enablers) of intention to accept pertussis 
cocooning vaccination in both parents and various groups of healthcare professionals in the 
Netherlands, and it describes the differences between the groups that were interviewed.  
Methods  
Design 
We conducted focus group meetings to explore all the relevant perceived 
determinants of intention to accept pertussis vaccination. A focus group encourages 
interaction between the participants, which facilitates a rich discussion(Kitzinger 1995). If no 
focus group was possible due to organisational constraints, individual interviews were 
carried out.  
Study participants 
We selected parents of newborn babies and three different subgroups of healthcare 
workers: maternity assistants, midwives, and paediatric nurses, as they reflect groups that 
are in close and prolonged contact with newborns. The study was performed in the 
Netherlands, a country where both maternal pertussis vaccination and pertussis cocooning 
were not implemented during the study period. In the Netherlands government-advised 
vaccination programmes are normally paid for by public funding, which was the assumption 
of the interviewees during the interviews. We organised homogeneous focus group 
meetings between May 2011 and June 2012. 
Parents 
We interviewed pregnant women as well as mothers and fathers of newborns to 
determine their opinions. We asked seven teachers of pregnancy exercises from three 
different institutions in three different geographical areas in the Netherlands to invite their 
current groups of antenatal and postnatal women to participate. Their partners were also 
invited for a separate focus group. The communities from which the pregnancy classes were 
assembled, differed clearly with respect to socio-economic features. The teachers registered 
the names for participation, and arranged for a convenient time and place for the focus 
group meetings.  
Maternity assistants 
One home care organisation invited as many maternity assistants as necessary from 
10 teams. These maternity assistants have a completed intermediate vocational education 
22 
 
and take care of the mother and child at their home in the first week after delivery. Focus 
group meetings were planned in the 1.5 hours before a planned team meeting. The home 
care organisation manager invited all their team members and registered the potential 
participants.  
Midwives 
One regional professional organisation of midwives invited all 35 of their midwives to 
participate. These community midwives work in private practices and take care of the 
uncomplicated births in the Netherlands, either at home or in a hospital. The midwives 
registered for participation by e-mailing the primary researcher, who arranged an 
appointment for the focus group. 
Paediatric nurses 
To obtain the opinions of nurses in regular close contact with infants, we chose to 
interview nurses working in the neonatal care unit of a Dutch university medical centre. The 
team managers sent invitations to 125 neonatal care nurses, who were asked to register by 
e-mailing the primary researcher. Since a focus group appeared impossible because there 
were too few reactions, we interviewed the individual participants. 
Data collection 
The focus group meetings and interviews lasted about 1.5 hours, and a trained 
moderator (OV) and a research assistant (JW or LK) conducted them. We used a 
semi-structured interview guide, which was based on themes derived from the available 
literature and a barrier framework (Cabana et al. 1999, Hofmann et al. 2006, Goins et al. 
2007, Wicker et al. 2008, Hollmeyer et al. 2009, Looijmans-van den Akker et al. 2009, Cheng 
et al. 2010, Grol 2013). The same interview guide was used both for the focus group 
meetings and the interviews. 
The interview topics included personal, external (social and societal), and 
organisational factors(Grol 2013). We revised the interview guide after a pre-test. New 
themes that emerged during the focus group meetings and interviews were intuitively added 
to the interview guide by the researcher, to be evaluated in the next focus group meetings 
and interviews. New gatherings were planned for each group until no new concepts or 
themes emerged and theoretical saturation occurred. 
Before enrolment, all participants had received a leaflet with information regarding 
the purpose of the focus group meeting or interview, the voluntariness of participation, and 
a short introduction to the pertussis cocooning strategy. The focus group meetings and 
interviews started with an introduction to the study objectives and the role of the 
participants during the process, where the interactive character of the meeting was 
emphasised. The participants were assured that everything they said would be anonymous 
and confidential, and we asked their consent to record the focus group meeting. Then, we 
introduced the key question for the focus group: ‘Why would you accept or refuse pertussis 
vaccination if it were offered to you in the context of a cocooning programme?’ We assured 
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the participants that we were interested in arguments both for and against acceptance, and 
we asked them to write down these reasons for themselves first. An open group discussion 
followed, and the moderator asked more in-depth questions. The assistant checked whether 
all topics taken from the interview guide had been covered and introduced an additional 
theme where relevant. In order to ascertain whether new arguments would arise for 
respondents, in case they would have access to more detailed information on pertussis and 
vaccination, we then handed out a sheet with factual information about pertussis and the 
proposed vaccination (comparable to information routinely provided in public health 
leaflets) to the participants. Then the group discussed this information.  
Analysis 
The focus group meetings and interviews were recorded with a digital voice recorder 
and transcribed verbatim by an independent transcriber (RW). The moderator and a 
research assistant independently coded all the focus group meetings and interviews. They 
used the qualitative software programme Atlas.ti for this purpose. We performed a thematic 
content analysis after completion of all focus group meetings and interviews and extracted 
main themes by means of both an inductive approach and a deductive approach. The 
moderator and research assistant discussed the codes and themes. They discussed any 
disagreements further until they achieved consensus. This study adheres to the Coreq 
guidelines for reporting qualitative studies(Tong et al. 2007). 
Ethical review 
The Medical Ethics Committee of the Arnhem – Nijmegen region assessed the study 
and concluded that it was exempt from their approval; reference number: 2010/475. 
Results 
We conducted a total of 13 focus group meetings and six individual interviews. There 
were 21 new parents (five focus groups, 17 women and four men), 26 maternity assistants 
(five focus groups, all women), 12 midwives (three focus groups, all women), and six 
neonatal care nurses (individual interviews, all women). The focus groups consisted of a 
minimum of three participants and a maximum of seven participants.  
The expected, or recently born, child of the interviewed parent was usually their first 
baby; only four of the parents already had children. The average working experience of the 
professionals was 10 years, ranging from less than a year (just started working) to 42 years. 
We found nine common factors which all target groups considered in the decision on 
their own vaccination, that was intended to protect their baby or a patient. Some of the 
factors were more prominent in specific target groups. In the following these nine perceived 
determinants of intention to accept pertussis vaccination for cocooning will be described. In 
Figure 1 an overview of these determinants is presented, as well as the overarching themes 
which we elicited from these determinants. We elaborate on the overarching themes in the 
discussion section of this article.   
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Figure 1. Positional map of determinants and overarching themes of parental intention to 
accept pertussis cocooning vaccination 
 
Determinants Topics 
Risk perception Risk of pertussis disease in infants 
Chance infant contracting pertussis; severity of pertussis in infants 
 
Risk of transmission in an infant 
Personal risk contracting pertussis; personal chance transmitting 
pertussis to an infant 
 
Risk associated with vaccination 
In comparison with previous vaccinations; Influence of temporary 
side effects; Long term side effects 
Outcome expectation Perceived efficacy 
Scientific proof; effect in other countries; efficacy of vaccine; trust 
in government; implementation of the programme; expected 
vaccination uptake 
 
Perceived cost-effectiveness 
Governmental money and effort versus the expected results 
General vaccination 
beliefs 
Vaccination as routine; critical vaccination beliefs 
Moral norm Responsibility 
Adherence to their role as professional or parent 
 
Justice 
Fair in comparison to others 
Opinions of others Like-minded others; opinion experts 
Perceived autonomy Freedom of choice 
Anticipated regret Anticipation of guilt on averse outcome 
Decisional uncertainty Doubt in deliberation on vaccination; information volume, source, 
consistency and scientific base 
Perceived 
organisational barriers 
Timing; Location of vaccination offer; Organisational responsibility 
  
Overarching themes elicited from found determinants: 
  Experience 
 Information 
 Trust 
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Risk perception 
In deciding whether to accept pertussis vaccination, all groups evaluated their 
perception of three risks relative to the vaccination strategy: (1) the risk of pertussis disease 
for an infant, (2) the risk that they would transmit pertussis to an infant, and (3) their own 
risks due to vaccination. Within all participant groups, opinions differed on how to cope with 
risks, ranging from a risk-averse stance to the view that risks are an inevitable part of life. 
Risk of pertussis disease for infants 
In evaluating the risk of pertussis for infants, the participants considered both the 
chance that an infant would contract pertussis and the severity of the disease for infants. In 
all the groups, experience with infant pertussis in the direct environment seemed to 
influence the evaluations. 
Witnessing this child eventually only having some necrotized lung tissue left and actually 
dying. It made me realise that a simple disease like whooping cough can have major 
consequences for these little ones.  
 –Neonatal care nurse 
Though participants divided over all groups believed the risk of pertussis to vary for 
infants, we observed that this belief was most expressed by the professionals. This seemed 
to mitigate the sense of urgency they felt in relation to their own need of vaccination. For 
example, they asked if severe pertussis occurs more often in specific groups, such as non-
breastfed children. For them, attributing the risk of pertussis to a specific group with a 
specific behaviour seemed to minimise the risk for the rest of the children, which then made 
vaccination less important. Furthermore, several participants from all target groups placed 
the risk of infant pertussis in the context of the total burden of all disease on infants and 
questioned the priority of pertussis: is it currently the most important disease for a 
prevention programme? 
Risk of transmission to an infant 
In assessing whether they might transmit pertussis to an infant, the participants 
reported two important factors. First, they appraised the risk of contracting pertussis 
themselves. Experience with adult pertussis in their environment and the view of their own 
health and immunity status seemed to influence their perception of this risk.  
I think my chances of contracting whooping cough are not very high. I figure my body can 
handle it. I'm healthy enough.  
 –Maternity assistant 
Second, participants assessed the chance of transmitting pertussis to an infant once 
they had contracted the disease themselves. This came forward most clearly in the 
interviews with the healthcare professionals. They looked for quantification of this risk and 
asked what evidence there was that they, as a professional, contributed to transmitting 
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pertussis to infants. A few midwives felt that the nature of their work requires little contact 
with infants, and they therefore perceived the chance of their transmitting pertussis to an 
infant as small. Other professionals believed that other means of prevention – such as quick 
diagnostics or hygiene measures – would be enough to prevent transmission, i.e. a low risk. 
For parents, the chance of transmission was a less important issue in their considerations on 
pertussis vaccination acceptance, as compared to healthcare workers. 
On the other hand, sanitary regulations are so strict that we are constantly washing our 
hands. I wonder what the chances of infection are when you adhere to the hygienic 
regulations.  
 –Maternity assistant 
Risk associated with vaccination 
The participating groups assessed the personal risks due to their own pertussis 
vaccination. From all target groups there were some participants who compared the possible 
side effects to the side effects of previous vaccinations, and most assumed that this risk was 
low. 
I don't really see the problem. I'm not fond of injections, but come on, get it over with, have 
it, and you're done. You might have a bit of fever and a sore spot for a little while, but that's 
it. 
 –Neonatal care nurse 
Both parents and health care workers needed more information about the consequences of 
the temporary side effects. However, they did differ in considering the context of these 
consequences: for instance, parents asked specific questions about the effects in the 
postpartum period, such as the effect on breastfeeding or the risk of contracting pertussis 
from the vaccination and transmitting it to their newborn. Professionals asked whether they 
could continue working after pertussis vaccination. Some participants of all target groups 
also focused on the long-term side effects. They felt they could not assess the risk of long-
term side effects because the vaccines had not yet existed long enough. They compared this 
to the diethylstilbestrol (DES) treatment in the mid-20th century, which turned out to have 
long-term side effects nobody expected. Furthermore, some neonatal care nurses worried 
about antimicrobial resistance to vaccines and what that would mean for the future. 
I mean, the DES hormones situation way back when, we didn't know anything about that 
either and we used it anyway. Nobody knew it would get so badly out of hand.  
 –Maternity assistant 
Outcome expectations 
The expectations participants had about the outcomes of the cocooning strategy 
were important in forming opinions. This was reflected in how they perceived the efficacy of 
the programme, as well as the expected benefits versus the expected costs. 
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Perceived efficacy 
To assess the efficacy, the participants asked themselves: how effective will 
cocooning be in preventing pertussis in infants? In considering their answers, the 
participants repeatedly said that the state of the scientific work proving the intervention 
would be effective was crucial for forming an opinion. This stood out especially in the 
opinions of the midwives, although all the participating groups said that the evidence base 
for the strategy was important. 
How the participants perceived the efficacy of cocooning seemed to be shaped by (1) 
the effect of cocooning in other countries, (2) the perceived efficacy of the vaccine itself, (3) 
the participants’ trust in the government, (4) their opinions of the extent of the cocooning 
programme (i.e. which target groups would be included), and (5) future vaccination uptake. 
For example, some participants divided among all target groups argued that vaccination in 
general no longer seems to be a matter of course. Now it is difficult to close a circle of 
protection around an infant, which diminishes the potential effect of cocooning. In all 
different groups, others stated that the government does not take their responsibility for 
vaccination advice lightly. Therefore, if the government advised pertussis vaccination, they 
would trust it as an effective strategy. 
And the usefulness. I would like the results to be examined 10 years later to see whether it 
was any use vaccinating everybody and whether these numbers will have indeed decreased.  
–Midwife 
Perceived cost-effectiveness 
To evaluate the cost-effectiveness, the participants questioned whether the benefits 
would outweigh the money and effort the government had to invest. This question came 
forward in all the groups, but the midwives stated it most specifically. Others (from all 
groups) said that the efficacy should be optimal to achieve a balance, and they believed the 
whole population should be re-vaccinated. 
It may sound harsh, but all this to save one baby. Consider the costs and the system that has 
to be set up. Macro-economically, this makes you wonder whether it is really worthwhile.  
–Parent 
General vaccination beliefs 
The opinions of vaccination in general are reflected in the evaluation of pertussis 
vaccination in the context of cocooning. Some participants stated that vaccination in general 
is routine; for them, it is just the normal thing to do. They trusted the government or science 
to prescribe a vaccination only if it was unquestionably ‘a good idea’. Not all people for 
whom the National Immunisation Programme (NIP) was routine automatically thought 
pertussis cocooning was routine as well. Mainly parents expressed this view. 
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If people (i.e. government employees, OV) have come up with this solution, I guess it will be 
all right.  
 –Parent 
Further, other participants had rather critical beliefs about vaccination in general. 
Their arguments belonged to three groups. First, they criticised the necessity of new 
vaccines. They asked themselves: ‘where will it all end?’ They wondered if cocooning just 
reflected a lobby of the pharmaceutical industry promoting the use of a new vaccine. 
Second, the participants were suspicious of vaccination in the sense that it was ‘not natural’. 
Some perceived a vaccination as ‘rubbish that is injected into your body’. Third, some 
participants claimed that naturally overcoming an infection would improve their health. 
Notably, most respondents with this critical mindset were professionals. 
Isn't it supported by an enormous politically motivated group, or a pharmacological group 
that has earned lots of money with it?  
 –Neonatal care nurse 
Moral norm 
While evaluating their intention to accept pertussis vaccination for cocooning if it 
were offered to them, the participants’ moral norms seemed to influence them. They gave 
arguments about their feelings of responsibility and the justification of the programme. 
Responsibility 
Both professionals and parents said they felt a responsibility towards the infant at 
risk, and they took this into account when deciding about vaccination. Some professionals 
related this responsibility to their roles as professionals and said they would accept 
vaccination as a part of their profession. In contrast, others said that vaccination belonged to 
the personal domain, and they refused to accept it as a part of their profession. Some 
parents also felt obliged to set an example by accepting vaccination. They asked themselves: 
‘If we don’t accept vaccination, why would others?’ 
And for the family too. I don't think it looks very professional if you are the one who infects 
the child.... It is our priority to protect the child... Being there to take care of the child and at 
the same time infecting it would be rather contradictory.  
 –Maternity assistant 
Justice 
In considering whether to accept a possible future pertussis vaccination, the 
respondents (mainly the professionals) said that they needed to feel that being asked to 
accept vaccination was fair. Some asked themselves if they thought it fair that they had to 
take responsibility for the health of a baby by getting vaccinated if parents, in their eyes, did 
not act responsibly (if they refused vaccination themselves, smoked, or bottle-fed the 
newborn). Other respondents said it was unfair that healthcare professionals were ‘always’ 
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the ones who had to be vaccinated. 
To what extent? Should I have the vaccination when the mother chooses to smoke and to 
bottle-feed the child? That is my argument. I have to work hard (to keep the baby safe) and 
she doesn't care at all. –Midwife 
Opinions of others 
While some participants said they would decide about vaccination by themselves, 
others clearly stated that they would value discussion with like-minded people before 
deciding. Yet all the participants were conscious of other people’s opinions of vaccination. 
Professionals and parents alike tended to value the opinions of people with the relevant 
medical expertise. The opinions of family and friends were also important to parents. The 
professionals also said their colleagues influenced their opinions. However, maternity 
assistants were an exception: they said their profession was so solitary that they hardly had 
a chance to discuss such topics with their colleagues.  
Among colleagues we sometimes talk about things during a break. One knows more about 
this and another about that, so eventually your decisions are better reasoned. At least you 
know for a fact that you have really given it some thought.  
 –Neonatal care nurse 
Perceived autonomy 
In the interviews, all the participants discussed the need to critically appraise their 
opinions of pertussis vaccination themselves. Some stated that the right to choose freely 
should not always prevail because the negative consequences of some choices could harm 
others. Nonetheless, such a restriction on their own choices led most participants to reject 
the offer of  vaccination. This was most explicit among the maternity assistants when they 
recounted their experience with the Pandemic 2009H1N1 influenza. The pressure from their 
employers to accept vaccination negatively influenced their decision then and would do so 
again in the future. 
Yes, mainly because it is very important to decide about your own body... after all, despite 
the best intentions, if people cannot choose for themselves, they'll object by saying: “Hey it is 
my body you are injecting”.  
–Neonatal care nurse 
Anticipated regret 
Another influential factor in considering pertussis vaccination is the possibility of a 
future consequence of their decision that the participants would regret. They mainly 
referred to the possible consequences of not being vaccinated. If a child in their 
environment then contracted pertussis, they would seriously regret it and feel guilty about 
not accepting pertussis vaccination. This argument emerged in all the groups. The midwives 
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added an extra dimension to this argument: they would also regret losing income from their 
private practices if they became ill themselves. Some participants would also regret 
accepting the vaccination if they suffered physical problems at some point in the future that 
they thought the vaccination caused.  
Of course it’s terrible when a child falls ill, especially a very small child, but if you knew you 
could have prevented it, you'd never forgive yourself.  
 –Parent 
Decisional uncertainty 
The amount of doubt participants showed in their deliberation about accepting the 
vaccination seemed to influence the decision. Some participants had confidence in their own 
opinion because of their education or their trust in the governmental organisations that 
provided the guidelines. Others believed they should be able to make an educated decision, 
but felt inadequately equipped to do so. When the participants tried to explain their 
uncertainty, they said it seemed to have become more difficult to handle the information for 
their decision because more and more information – often with contradictory messages – 
had become available. They then tried to verify the information and take into account the 
objectivity and reliability of the source and the evidence base, as well as the consistency of 
the message coming from different sources. Referring to the Pandemic 2009H1N1 influenza 
in 2009, the participants said that the more unrest they perceived in society and the more 
often messages appeared in the media, the less trust they had and the more difficult their 
decision would be. Both parents and healthcare workers recognised their decisional 
uncertainty. 
What bothers me most was that both websites boast scientific underpinning. What I would 
like is one objective website because now one of them is for and the other is against, and 
how are you supposed to compare the two? Flip a coin?  
 –Parent 
Perceived organisational barriers 
Although the location, time, and vaccine provider of the future pertussis vaccination 
programme seemed to influence all the groups, they thought other issues were the most 
important ones. Some parents believed it would be best if mothers were re-vaccinated 
before pregnancy, but at the same time they questioned the practical implications of this 
advice. The concept of vaccinating the mother right after birth caused some specific 
concerns about the vaccination location. They said that having to go to a specific health clinic 
for vaccination would reduce their willingness to accept. For them, the vaccine provider was 
a lesser issue; combining the vaccination with an already standard appointment seemed 
more important. 
For neonatal care nurses and maternity assistants, the vaccine would be most 
logically provided via the occupational health service. However, community midwives who 
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work in their own private practices with busy shift schedules often have no arrangements 
with an occupational health service. If the organisation around administering a vaccination 
were their own responsibility, that would hinder acceptance. All the professionals stated 
that an easily accessible location for vaccination with flexible timing options would facilitate 
their acceptance. 
Logistically, things have not been arranged, things like where to get it since we're not a 
group. In an institution or an organisation you can apply to your manager or your work 
regulations. But we are self-employed, so where do we go? We can go see our general 
practitioner and pay.  
 –Midwife  
Discussion 
Determinants of pertussis cocooning acceptance 
In this study, we have identified nine perceived determinants of intention to accept 
pertussis cocooning among different target groups in the Netherlands. Five of these 
determinants (i.e. risk perception, general vaccination beliefs, the opinions of others, 
perceived autonomy and organisational issues) have been previously identified in studies of 
pertussis cocooning acceptance (Goins et al. 2007, Wicker et al. 2008, Cheng et al. 2010, Top 
et al. 2010, Miller et al. 2011, Baron-Epel et al. 2012, Beel et al. 2013, Donnan et al. 2013, 
Wiley et al. 2013, Bodeker et al. 2014, Lu et al. 2014, Rossmann Beel et al. 2014, Suryadevara 
et al. 2014, Vasilevska et al. 2014, Clarke et al. 2015, Dempsey et al. 2015, Hayles et al. 2015, 
MacDougall et al. 2015, O'Leary et al. 2015, Tuckerman et al. 2015, Wong et al. 2015, Hayles 
et al. 2016), albeit in a slightly different form. We have added perceived cost-effectiveness 
(as a concept of outcome expectations), justice (as a concept of moral norms), anticipated 
regret, and decisional uncertainty as perceived determinants of the intention to accept 
pertussis cocooning.  
Relation to known determinants of pertussis cocooning acceptance 
All studies of the determinants of pertussis cocooning acceptance, both on the 
intention to accept and on the actual acceptance, name the influence of the risk perception 
of pertussis (Goins et al. 2007, Wicker et al. 2008, Cheng et al. 2010, Top et al. 2010, Miller 
et al. 2011, Baron-Epel et al. 2012, Beel et al. 2013, Donnan et al. 2013, Wiley et al. 2013, 
Bodeker et al. 2014, Lu et al. 2014, Rossmann Beel et al. 2014, Suryadevara et al. 2014, 
Vasilevska et al. 2014, Clarke et al. 2015, Dempsey et al. 2015, Hayles et al. 2015, 
MacDougall et al. 2015, O'Leary et al. 2015, Tuckerman et al. 2015, Wong et al. 2015, Hayles 
et al. 2016), which is in line with our findings. It is also consistent with Brewer’s 
meta-analysis (2007), which confirms the role of the perceived risk of vaccine-preventable 
diseases in relation to vaccination behaviour in general. The studies of pertussis cocooning 
acceptance also mention some form of the perception of the risk of transmission to an infant 
and the risk associated with vaccination (Goins et al. 2007, Wicker et al. 2008, Cheng et al. 
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2010, Top et al. 2010, Miller et al. 2011, Baron-Epel et al. 2012, Wiley et al. 2013, Rossmann 
Beel et al. 2014, Vasilevska et al. 2014, Hayles et al. 2015, MacDougall et al. 2015, O'Leary et 
al. 2015, Hayles et al. 2016). However, most of these studies hardly distinguish them as 
different risks that are weighed in decision-making. They appear mainly in overall categories 
such as ’fear of vaccination’. A study of Hayles et al. also suggests that the perceived risk of 
transmission to an infant is an important factor in postpartum pertussis vaccine acceptance 
among mothers, and demonstrates that concerns on vaccine safety and efficacy relate to 
non-acceptance (Hayles et al. 2015). 
The general vaccination beliefs comprise of separately described arguments that now 
appear increasingly more often in the vaccination acceptance literature. These arguments 
include consideration on vaccination and naturalistic beliefs and seem to be formed by trust 
in government, science and industry (Cheng et al. 2010, Miller et al. 2011, Baron-Epel et al. 
2012, Harmsen 2014, Yaqub et al. 2014, Lehmann et al. 2015). However, our data support 
the idea that these beliefs are part of the same context: the general opinion on vaccination.  
Most participants valued the opinions of medical experts while deciding for or against 
vaccination. This is consistent with other studies of the acceptance of pertussis cocooning 
vaccination, which report the importance of healthcare providers’ recommendations as an 
influential factor (Goins et al. 2007, Miller et al. 2011, Beel et al. 2013, Wiley et al. 2013, 
Suryadevara et al. 2014, Clarke et al. 2015, Hayles et al. 2015, MacDougall et al. 2015, 
O'Leary et al. 2015, Wong et al. 2015, Hayles et al. 2016). 
Furthermore, some studies have reported the influence of perceived autonomy in 
the healthcare workers’ decisions about accepting vaccination for pertussis and for influenza 
(Hakim et al. 2011, Baron-Epel et al. 2012, Baron-Epel et al. 2013, Lehmann et al. 2014, 
MacDougall et al. 2015). The parental ‘right to choose yourself’ has previously been 
described in studies of the acceptance of measles, mumps, and rubella (MMR) vaccine 
(Poltorak et al. 2005). 
Finally, our study underlines the importance of organisational factors in the implementation 
of a vaccination programme (Hofmann et al. 2006, Hollmeyer et al. 2009, Beel et al. 2013, 
Grol 2013, Rossmann Beel et al. 2014, MacDougall et al. 2015, O'Leary et al. 2015, Hayles et 
al. 2016). Importantly, different target groups have different preferences. The absence of 
available infrastructure for administering vaccination is seen as difficult, especially for the 
target groups of new parents and midwives. Healy et al. (2011) argue that this is also an 
important barrier to accepting pertussis cocooning vaccination in the USA (2011). Although 
this makes the organisation of a vaccination programme for pertussis cocooning challenging, 
our data provide suggestions regarding vaccine delivery that may help mitigate barriers to 
vaccine completion by target groups, which would help those aiming to minimise the 
negative influence that some organisational factors have on acceptance.  
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What this study adds 
Although other studies describe outcome expectations as an influential factor (Goins 
et al. 2007, Wicker et al. 2008, Cheng et al. 2010, Top et al. 2010, Miller et al. 2011, Baron-
Epel et al. 2012, Wiley et al. 2013, Vasilevska et al. 2014, Dempsey et al. 2015, Hayles et al. 
2015, O'Leary et al. 2015, Hayles et al. 2016), our participants, interestingly, also said that 
their perceived cost-benefit ratio (of a government vaccine strategy) influenced their 
decision. This suggests that people may weigh societal benefits and drawbacks for their 
personal decisions. To our knowledge, this has not previously been described in the 
vaccination acceptance literature. 
In the literature about pertussis cocooning vaccination acceptance and vaccination 
acceptance in general, the concept of moral norm has been emphasised with regard to 
responsibility. Sometimes explicitly (Godin et al. 2010, Juraskova et al. 2011, Dube et al. 
2012, Harmsen 2014, Hayles et al. 2016), sometimes implicitly; ‘to protect others’ and ‘to 
protect my patient’ are the phrases used as important reasons for accepting a vaccine (Goins 
et al. 2007, Wicker et al. 2008, Hollmeyer et al. 2009, Top et al. 2010, Baron-Epel et al. 2012, 
Yaqub et al. 2014, Hayles et al. 2015). This partially concurs with our findings. Our data 
suggest the possible addition of justice to the concept of the moral norm. Since ‘justice’ was 
more frequently a topic for professionals, it may function differently in different vaccination 
settings.  
Anticipated regret has not yet appeared in other research about accepting 
vaccination for pertussis cocooning. However, recent research in other settings seems to 
show that anticipated regret does indeed influence vaccination decisions (Chapman et al. 
2006, Liao et al. 2013, Lagoe et al. 2015, Leder et al. 2015). 
Miller’s study states that ‘a lack of information to base a decision on’ was a reason 
for people to refuse pertussis vaccination in the USA (2011). This may be similar to the 
decisional uncertainty found in our data. However, some participants declared that this 
decisional uncertainty originated in the large amount of available information about 
vaccination that propagates strong opinions either for or against. This resembles Poltorak’s  
description (2005) of parental uncertainty in deciding whether to accept an MMR 
vaccination for their child. 
Experience, information, and trust 
In reflecting on our data, we noticed three predominant themes rooted in the 
different determinants of intention to accept pertussis vaccination: experience, information, 
and trust. These themes might be important in understanding the decision-making for 
pertussis cocooning vaccination, and they might provide entry points for the design of an 
effective vaccination programme. 
Participant experiences are important in their assessment of the various risks for 
their decision-making, and these experiences are also important in formulating the roles of 
autonomy and decisional uncertainty. In previous studies, associations have been described 
between earlier vaccine acceptance (for instance for influenza) and present acceptance of a 
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pertussis cocooning vaccination (Top et al. 2010, Bodeker et al. 2014, Lu et al. 2014, 
Tuckerman et al. 2015). Although a person’s experiences are, of course, inalterable, their 
importance in decision-making might justify further study of how experience can help in 
interventions for encouraging acceptance of vaccination. 
Studies for improving the acceptance of vaccination often recommend attuning 
information to the needs of target groups (Hofmann et al. 2006, Hollmeyer et al. 2009, 
Aguilar-Diaz Fdel et al. 2011). In line with these findings, most study participants indeed 
needed information; they asked many questions before they formed an opinion about 
vaccination for pertussis cocooning. In search for answers, they reported to value 
information based on the source, volume, consistency and scientific base. Knowing what 
information to trust seemed to be a difficult task, as some participants stated that their 
search for answers resulted in decisional uncertainty. Notably, part of our participants also 
stated they perceived public health information biased in favour of vaccination promotion, 
which added to their uncertainty. This could be understood to be a result of their awareness 
of the double role a government has in voluntary vaccination programmes: to stimulate 
vaccination acceptance, while respecting and fostering the public’s autonomous choice on 
vaccination (O'Neill 2003). It also fits in with the societal change in trust described in the 
next paragraph. Moreover, it suggests that the power of public health authorities to improve 
vaccination acceptance through information provision might be restricted.  
Other studies in which uncertainty appeared report that providing extra, attuned 
information had limited effects on vaccination acceptance (Hollmeyer et al. 2013, Nyhan et 
al. 2014). Some authors even questioned whether information that provides arguments for 
choosing leads to a decision at all (Mercier et al. 2011). Thus, the role of information in 
decision-making in vaccination acceptance is controversial. Therefore, attention should be 
given to alternatives for information provision in vaccination programmes aimed at 
optimizing acceptance. 
Trust is currently a more often debated issue in the literature about vaccination 
acceptance (Black et al. 2010, Larson et al. 2011, Yaqub et al. 2014). In our findings, the 
importance of trust is reflected in its influence on the acceptance of pertussis vaccination via 
the general vaccination beliefs, perceived efficacy, and decisional uncertainty. Trust in 
government, science, and industry positively influenced acceptance because some 
participants believed that a vaccination would only be advised if positive outcomes were 
expected. In contrast, some participants formulated what we called ‘critical vaccination 
beliefs’ in which distrust was very important. This corresponds with the changes in society 
toward a risk culture in which manufactured risks seem exceedingly important and lead to 
the distrust of government, industry, and science (Giddens 1990, Beck 1992). Such a culture 
has been described in the sociological literature (Blume 2006, Hobson-West 2007, Peretti-
Watel et al. 2014, Yaqub et al. 2014). An answer to this trend is not easily found, but we 
need to give it specific attention in future research about vaccination acceptance. 
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Differences between target groups 
Notably, most determinants were brought forward by parents as well as 
professionals and were generally comparable in the different groups. Nonetheless, specific 
groups emphasised certain determinants. 
The most remarkable differences were noted between the parents and the 
healthcare professionals, especially for moral norms, both responsibility and justice. Most 
parents said they could see vaccination as a part of their responsibility for their child’s 
health. Professionals, however, saw vaccination having an impact on their personal lives; 
therefore, they refused to regard it as part of their professional responsibility. This is 
compatible with Baron-Epel’s qualitative study of pertussis cocooning vaccination (2012). 
Furthermore, the healthcare professionals most clearly expressed critical vaccination 
beliefs, doubts about the risks for the vulnerable infants for whom the programme is 
designed, and doubts about the expected efficacy of the programme. It is remarkable that 
the healthcare professionals, who have more knowledge about medicine and science, held 
more beliefs that seemed to contrast with this background. However, this is in line with 
studies that identify higher educated parents and healthcare professionals as risk groups for 
vaccine refusal (Smith et al. 2004, Hak et al. 2005, Gowda et al. 2013). Pereti-Watel (2014) 
offers an explanation for this phenomenon: the educated middle class is more hesitant 
about accepting vaccination on the basis of distrust. They seem to know enough to recognise 
’manufactured risks’, but too little to discard them as illegitimate science.  
Strengths and limitations 
This study has some strengths and limitations that should be mentioned. First, it 
provides insight into a broad range of influencing factors that affect the intention to accept 
vaccination for pertussis cocooning in the Netherlands. We interviewed parents and 
healthcare professionals in four differing but relevant target groups, who have close and 
prolonged contact with newborns. Therefore, our data reflect a comprehensive range of 
determinants. This is one of the few studies to report a perspective of healthcare 
professionals as recipients of pertussis cocooning vaccination (rather than providers) . 
Regrettably, we were able to conduct only individual interviews with the neonatal care 
nurses. However, the influence this had on the results appears limited, since no new themes 
emerged in these interviews. There could have been some selection bias: people with strong 
opinions about the subject might have been more inclined to enter the study. However, we 
met both advocates and opponents of vaccination in the focus group meetings and 
interviews. As we sampled parents from different socio-economic settings, we trust that 
most opinions possibly related to socio-economic background were covered. For this reason, 
we are confident that we have covered the broad array of the target groups’ arguments, 
both for and against vaccination. As organisation of health care varies between countries, 
our findings on organisational barriers may be not generalisable for other countries. 
Second, the qualitative research method has the advantage of obtaining an in-depth 
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understanding of the factors involved. The inclusion of new participants until data saturation 
was achieved and the number of individual interviews and focus group meetings ensures 
good validity of the data. 
Conclusion 
This study provides an indication of which influencing factors should be optimized to 
effectively implement pertussis cocooning in different target groups, or adapt a pertussis 
cocooning programme where it already exists. It provides perceived determinants of the 
intention to accept a pertussis cocooning vaccination for parents as well as for paediatric 
nurses, maternity assistants and midwives, and is of relevance especially in countries in 
which pertussis vaccination is not mandated for these groups. These results need 
quantification for target groups and settings which have not yet been studied. The 
heterogeneity of our study’s determinants demonstrates the complexity of people’s 
decision-making about vaccination for pertussis cocooning. Experience, information, and 
trust are the predominant themes that emerged from the described determinants. These 
themes require particular attention in future research on vaccination acceptance, especially 
with regard to their role in use and implementation in policy and practice. 
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Introduction 
People currently refuse vaccines more often than they used to, including vaccines for 
childhood illnesses such as measles, mumps, rubella and pertussis (Omer et al. 2009). This 
has led to increased morbidity and mortality due to vaccine preventable diseases, like 
measles and mumps in different parts of the world, including the US and Europe (Sugerman 
et al. 2010, Hotez 2016, Phadke et al. 2016, Dyer 2017, ECDC 2017, Grammens et al. 2017). 
In response to the grown vaccine hesitance, attempts to increase vaccination uptake have 
focussed mostly on making the information provided about vaccination easier accessible and 
attuning it more to the information needs of the public (Gust et al. 2008, Omer et al. 2009, 
Brown et al. 2010, Larson et al. 2011). However, these adjustments have up to now been 
insufficient to change the tide.  
In the field of ethics, the increased amount of vaccination refusals has revived the 
debate on whether vaccination programmes ought to be voluntary or mandatory. In the 
past, the debate about the ‘appropriate’ way to involve the public in vaccination was settled 
in different ways in different countries, leading to mandatory vaccination programmes in 
some countries – such as the USA and Australia – and voluntary programmes in others – 
such as the UK and the Netherlands (Colgrove 2006, Salmon et al. 2006, T.M. Schurink-van ‘t 
Klooster 2017). However, it is currently sometimes questioned in countries with a voluntary 
programme, whether the change in vaccination uptake should now lead to a change in policy 
regarding the possibilities to mandate a vaccination (Offit 2012, The Lancet Infectious 2017). 
At the moment, the debate is usually conducted in normative terms. This means that 
the discussion is insufficiently based on concrete societal contexts, and the moral 
sensitivities that people experience about mandatory or voluntary vaccination do not inform 
the debate (Leget et al. 2009). In this article we aim to show that this is an omission that 
needs to be filled. We will first sketch the contours of the normative ethics debate and 
describe the main arguments used to defend voluntary and mandatory vaccination. 
Subsequently, we will provide arguments based on our own recent Dutch qualitative study 
among parents and three groups of paediatric healthcare workers (HCWs), and point out 
how they contribute to the debate (Visser et al. 2016). An ethical re-analysis of the study 
data showed specific viewpoints on the voluntariness of the vaccination programme and the 
role of information in a voluntary setting.  
Mandatory versus voluntary vaccination: arguments from ethical 
literature 
Mandatory vaccination 
Measures to mandate vaccination nowadays include immunization requirements for 
school or kindergarten entrance, halted childcare payments to parents who do not 
vaccinate, or making vaccination part of the requirements for a job. As becomes clear from 
these examples, making vaccination mandatory usually implies that being vaccinated is the 
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Abstract 
An increase in vaccine hesitance has revived the debate on mandatory versus 
voluntary vaccination policies. Especially in countries where vaccination is voluntary, the 
question occasionally rises whether this policy should be changed. In this article, we first 
sketch the contours of the debate and describe the main normative arguments used to 
defend voluntary and mandatory vaccination. We will also draw attention to the attractions 
of nudging, which seems to bridge the two positions by trying to find a practical way to deal 
with the disadvantages of both sides: it develops the context in which vaccination is offered 
in such a way that acceptance is the default option, while at the same time preserving the 
liberty to dissent. 
While we appreciate the clarity of arguments in this ethical discussion, we think the 
discussion pays insufficient attention to what people in concrete societal contexts think and 
feel about mandatory or voluntary vaccination. Based on an extensive case study, we argue 
that voluntary vaccination continues to be the better alternative in contexts where people 
(a) show broad support for voluntary vaccination, (b) do considerable effort to collect 
sufficient information to make an informed and deliberate decision, and (c) indicate 
mandatory vaccination might lead to adverse effects on trust and uptake. A damaged 
relationship with the population could be detrimental to the success of vaccination 
programmes, as its success depends on the people’s continued acceptance. 
In order to better attune vaccination programmes to these contextual moral 
convictions, we suggest an alternative strategy for dealing with the difficulty that people 
experience in making a deliberate choice about vaccination. We think that more effort 
should be put in helping them. Therefore, we suggest to develop a deliberation tool that 
helps people to articulate personal and societal values and use these to weigh the 
information they gather from diverse sources to make a choice that they can truly consider 
their own.  
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39
Chapter 3
38
Mandatory versus voluntary
40 
 
Introduction 
People currently refuse vaccines more often than they used to, including vaccines for 
childhood illnesses such as measles, mumps, rubella and pertussis (Omer et al. 2009). This 
has led to increased morbidity and mortality due to vaccine preventable diseases, like 
measles and mumps in different parts of the world, including the US and Europe (Sugerman 
et al. 2010, Hotez 2016, Phadke et al. 2016, Dyer 2017, ECDC 2017, Grammens et al. 2017). 
In response to the grown vaccine hesitance, attempts to increase vaccination uptake have 
focussed mostly on making the information provided about vaccination easier accessible and 
attuning it more to the information needs of the public (Gust et al. 2008, Omer et al. 2009, 
Brown et al. 2010, Larson et al. 2011). However, these adjustments have up to now been 
insufficient to change the tide.  
In the field of ethics, the increased amount of vaccination refusals has revived the 
debate on whether vaccination programmes ought to be voluntary or mandatory. In the 
past, the debate about the ‘appropriate’ way to involve the public in vaccination was settled 
in different ways in different countries, leading to mandatory vaccination programmes in 
some countries – such as the USA and Australia – and voluntary programmes in others – 
such as the UK and the Netherlands (Colgrove 2006, Salmon et al. 2006, T.M. Schurink-van ‘t 
Klooster 2017). However, it is currently sometimes questioned in countries with a voluntary 
programme, whether the change in vaccination uptake should now lead to a change in policy 
regarding the possibilities to mandate a vaccination (Offit 2012, The Lancet Infectious 2017). 
At the moment, the debate is usually conducted in normative terms. This means that 
the discussion is insufficiently based on concrete societal contexts, and the moral 
sensitivities that people experience about mandatory or voluntary vaccination do not inform 
the debate (Leget et al. 2009). In this article we aim to show that this is an omission that 
needs to be filled. We will first sketch the contours of the normative ethics debate and 
describe the main arguments used to defend voluntary and mandatory vaccination. 
Subsequently, we will provide arguments based on our own recent Dutch qualitative study 
among parents and three groups of paediatric healthcare workers (HCWs), and point out 
how they contribute to the debate (Visser et al. 2016). An ethical re-analysis of the study 
data showed specific viewpoints on the voluntariness of the vaccination programme and the 
role of information in a voluntary setting.  
Mandatory versus voluntary vaccination: arguments from ethical 
literature 
Mandatory vaccination 
Measures to mandate vaccination nowadays include immunization requirements for 
school or kindergarten entrance, halted childcare payments to parents who do not 
vaccinate, or making vaccination part of the requirements for a job. As becomes clear from 
these examples, making vaccination mandatory usually implies that being vaccinated is the 
Chapter 3 
39 
 
Abstract 
An increase in vaccine hesitance has revived the debate on mandatory versus 
voluntary vaccination policies. Especially in countries where vaccination is voluntary, the 
question occasionally rises whether this policy should be changed. In this article, we first 
sketch the contours of the debate and describe the main normative arguments used to 
defend voluntary and mandatory vaccination. We will also draw attention to the attractions 
of nudging, which seems to bridge the two positions by trying to find a practical way to deal 
with the disadvantages of both sides: it develops the context in which vaccination is offered 
in such a way that acceptance is the default option, while at the same time preserving the 
liberty to dissent. 
While we appreciate the clarity of arguments in this ethical discussion, we think the 
discussion pays insufficient attention to what people in concrete societal contexts think and 
feel about mandatory or voluntary vaccination. Based on an extensive case study, we argue 
that voluntary vaccination continues to be the better alternative in contexts where people 
(a) show broad support for voluntary vaccination, (b) do considerable effort to collect 
sufficient information to make an informed and deliberate decision, and (c) indicate 
mandatory vaccination might lead to adverse effects on trust and uptake. A damaged 
relationship with the population could be detrimental to the success of vaccination 
programmes, as its success depends on the people’s continued acceptance. 
In order to better attune vaccination programmes to these contextual moral 
convictions, we suggest an alternative strategy for dealing with the difficulty that people 
experience in making a deliberate choice about vaccination. We think that more effort 
should be put in helping them. Therefore, we suggest to develop a deliberation tool that 
helps people to articulate personal and societal values and use these to weigh the 
information they gather from diverse sources to make a choice that they can truly consider 
their own.  
Mandatory versus voluntay
39
Chapter 3
40
 
41 
 
condition towards being able to participate in a part of society. 
Several arguments are brought forward to defend mandatory vaccination. These 
arguments usually start from a societal concern for the health of the general public and are 
often utilitarian in nature. The classic utilitarian John Stuart Mill, for example, justified 
exercise of state authority over the liberty of individual citizens if this protects the public at 
large against serious harms (Pope 2000, Childress et al. 2002). Reducing harm and thereby 
protecting public health and societal life is still considered to be the classic and core function 
of the government by some authors (Pope 2000, Verweij et al. 2014). In line with Mill, it is 
therefore argued that state authorities are allowed to mandate vaccination on grounds that 
the value of protection against harm and injury caused by infectious diseases outweighs the 
value of individual autonomy (van den Hoven et al. 2003, van Delden et al. 2008, Stewart 
2009, Galanakis et al. 2013, Flanigan 2014, Galanakis et al. 2014, Wicker et al. 2014).  
This same argument is used in a different way in support of mandatory vaccination 
for health care workers (HCWs), who are thought to have a special responsibility to attend to 
the needs of the –frail and sometimes elderly – patients entrusted to their care. Authors 
defending mandatory vaccination for HCWs state that ‘vaccination is consistent with a 
collective professional obligation, and being immune is a part of the responsibility of being a 
healer’ (Galanakis et al. 2013). Apart from the special responsibility to care for the health of 
patients which comes with being a HCW, authors such as Van den Hoven et al. argue that 
HCWs also have the responsibility not to undermine the goal of the institution for which they 
work, which often seeks to realize herd immunity to protect patients or residents from 
infectious diseases such as influenza (van den Hoven et al. 2003). It would be inconsistent, 
they argue, if HCWs offer the vaccination to, for example, residents and do not take it 
themselves (van Delden et al. 2008, Galanakis et al. 2013). 
Furthermore, some authors reason that mandatory vaccination is defendable 
because it is merely an exercise of ‘weak paternalism’. Soft or weak paternalism refers to an 
interference in the choices of individuals who do not base their choices on information, or 
who make their choices unreflectively (Pope 2000). This contrasts with ‘strong’ paternalism, 
which refers to interference in an informed and voluntary individual choice. As many authors 
have described that most vaccination decisions are either badly deliberated or based on 
wrongful reasoning, the conditions for weak paternalism seem to be present (Jacobson et al. 
2007, Gust et al. 2008, Omer et al. 2009, Brown et al. 2010, Larson et al. 2011). Weak 
paternalism is considered unproblematic on utilitarian grounds, as it protects the public as 
well as individuals against the effects of their own poor decision making on their own health 
and the health of others (Pope 2000, Buchanan 2008, Nys 2008). It is also unproblematic on 
Kantian grounds, such as Thomas Nys shows when he argues that interfering in someone’s 
choice to preserve health is not disrespectful of autonomy as health is a prerequisite to 
exercising autonomy. Therefore, interfering in a choice that compromises health can be 
considered respectful of autonomy (Nys 2008). 
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Voluntary vaccination 
Voluntary vaccination programmes are usually provided by healthcare professionals 
such as doctors in Child Welfare Centres, general practitioners or paediatricians. These 
programmes all start from the presupposition that the autonomy of individual members of 
the public should be respected and vaccination should be an individual choice. To enable 
individuals to make their own choice, accessible and understandable information is provided 
prior to vaccination. Healthcare professionals who provide vaccination have the task of 
providing this information as a prerequisite for individuals to make an informed and 
deliberate choice (Childress et al. 2002). 
Historically, arguments in favour of voluntary vaccination originated mostly from 
concerns about the type of relationship fostered by vaccination programmes between 
government and individual citizens. In the Netherlands, for example, proponents of 
voluntary vaccination used arguments that were commonly accepted to defend freedom of 
religion (Blume 2006). The Bond ter bestrijding van vaccinatiedwang (Association to oppose 
coercive vaccination), established in 1881, had many clerics amongst its members and saw 
compulsory vaccination as an infringement of individual liberty, most notably the liberty to 
choose whether one accepts vaccination on grounds of religious conviction (Blume 2006). 
Much in line with the tolerant attitude adopted towards religious convictions in other areas 
of societal life and government in the Netherlands, it was also accepted that the government 
should be respectful towards objections to vaccination based on private religious beliefs 
(Blume 2006). Alternatively, in 19th century UK, the debate over compulsory smallpox 
vaccination became thoroughly intertwined with the emancipatory movement of the 
working class, who defended the right to make their own choice about vaccination, in much 
the same way as they defended the right to vote for all citizens (Durbach 2000). These 
developments emphasised the importance of principles that demand to respect the 
autonomy, privacy and physical integrity of individuals (van den Hoven et al. 2003, van 
Delden et al. 2008, Galanakis et al. 2013, Flanigan 2014, Wicker et al. 2014). 
As society changed into a more individualised and highly educated society, the 
religious or emancipatory base for the objections to mandatory vaccination may have 
changed. However, principles that demand respect for autonomy, privacy and physical 
integrity have gradually acquired a more and more important place in healthcare since the 
second half of the 20th century (Faden et al. 1986). At present, the main argument 
supporting voluntary vaccination still refers to autonomy and protects the free choice of the 
individual against manipulation, coercion or force exercised by others, such as public health 
government. However, these arguments promoting voluntary vaccination, which are solely 
based on respect for individual liberties, are unconvincing for authors who defend 
compulsory vaccination: they emphasise that vaccination primarily serves a societal good, 
not only an individual one, and that protection of the health of the public deserves 
prevalence above respect for individual rights (O'Neill 2003, Verweij et al. 2004).  
In recent years ‘nudging’ has been suggested as an attractive alternative to voluntary 
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condition towards being able to participate in a part of society. 
Several arguments are brought forward to defend mandatory vaccination. These 
arguments usually start from a societal concern for the health of the general public and are 
often utilitarian in nature. The classic utilitarian John Stuart Mill, for example, justified 
exercise of state authority over the liberty of individual citizens if this protects the public at 
large against serious harms (Pope 2000, Childress et al. 2002). Reducing harm and thereby 
protecting public health and societal life is still considered to be the classic and core function 
of the government by some authors (Pope 2000, Verweij et al. 2014). In line with Mill, it is 
therefore argued that state authorities are allowed to mandate vaccination on grounds that 
the value of protection against harm and injury caused by infectious diseases outweighs the 
value of individual autonomy (van den Hoven et al. 2003, van Delden et al. 2008, Stewart 
2009, Galanakis et al. 2013, Flanigan 2014, Galanakis et al. 2014, Wicker et al. 2014).  
This same argument is used in a different way in support of mandatory vaccination 
for health care workers (HCWs), who are thought to have a special responsibility to attend to 
the needs of the –frail and sometimes elderly – patients entrusted to their care. Authors 
defending mandatory vaccination for HCWs state that ‘vaccination is consistent with a 
collective professional obligation, and being immune is a part of the responsibility of being a 
healer’ (Galanakis et al. 2013). Apart from the special responsibility to care for the health of 
patients which comes with being a HCW, authors such as Van den Hoven et al. argue that 
HCWs also have the responsibility not to undermine the goal of the institution for which they 
work, which often seeks to realize herd immunity to protect patients or residents from 
infectious diseases such as influenza (van den Hoven et al. 2003). It would be inconsistent, 
they argue, if HCWs offer the vaccination to, for example, residents and do not take it 
themselves (van Delden et al. 2008, Galanakis et al. 2013). 
Furthermore, some authors reason that mandatory vaccination is defendable 
because it is merely an exercise of ‘weak paternalism’. Soft or weak paternalism refers to an 
interference in the choices of individuals who do not base their choices on information, or 
who make their choices unreflectively (Pope 2000). This contrasts with ‘strong’ paternalism, 
which refers to interference in an informed and voluntary individual choice. As many authors 
have described that most vaccination decisions are either badly deliberated or based on 
wrongful reasoning, the conditions for weak paternalism seem to be present (Jacobson et al. 
2007, Gust et al. 2008, Omer et al. 2009, Brown et al. 2010, Larson et al. 2011). Weak 
paternalism is considered unproblematic on utilitarian grounds, as it protects the public as 
well as individuals against the effects of their own poor decision making on their own health 
and the health of others (Pope 2000, Buchanan 2008, Nys 2008). It is also unproblematic on 
Kantian grounds, such as Thomas Nys shows when he argues that interfering in someone’s 
choice to preserve health is not disrespectful of autonomy as health is a prerequisite to 
exercising autonomy. Therefore, interfering in a choice that compromises health can be 
considered respectful of autonomy (Nys 2008). 
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Voluntary vaccination 
Voluntary vaccination programmes are usually provided by healthcare professionals 
such as doctors in Child Welfare Centres, general practitioners or paediatricians. These 
programmes all start from the presupposition that the autonomy of individual members of 
the public should be respected and vaccination should be an individual choice. To enable 
individuals to make their own choice, accessible and understandable information is provided 
prior to vaccination. Healthcare professionals who provide vaccination have the task of 
providing this information as a prerequisite for individuals to make an informed and 
deliberate choice (Childress et al. 2002). 
Historically, arguments in favour of voluntary vaccination originated mostly from 
concerns about the type of relationship fostered by vaccination programmes between 
government and individual citizens. In the Netherlands, for example, proponents of 
voluntary vaccination used arguments that were commonly accepted to defend freedom of 
religion (Blume 2006). The Bond ter bestrijding van vaccinatiedwang (Association to oppose 
coercive vaccination), established in 1881, had many clerics amongst its members and saw 
compulsory vaccination as an infringement of individual liberty, most notably the liberty to 
choose whether one accepts vaccination on grounds of religious conviction (Blume 2006). 
Much in line with the tolerant attitude adopted towards religious convictions in other areas 
of societal life and government in the Netherlands, it was also accepted that the government 
should be respectful towards objections to vaccination based on private religious beliefs 
(Blume 2006). Alternatively, in 19th century UK, the debate over compulsory smallpox 
vaccination became thoroughly intertwined with the emancipatory movement of the 
working class, who defended the right to make their own choice about vaccination, in much 
the same way as they defended the right to vote for all citizens (Durbach 2000). These 
developments emphasised the importance of principles that demand to respect the 
autonomy, privacy and physical integrity of individuals (van den Hoven et al. 2003, van 
Delden et al. 2008, Galanakis et al. 2013, Flanigan 2014, Wicker et al. 2014). 
As society changed into a more individualised and highly educated society, the 
religious or emancipatory base for the objections to mandatory vaccination may have 
changed. However, principles that demand respect for autonomy, privacy and physical 
integrity have gradually acquired a more and more important place in healthcare since the 
second half of the 20th century (Faden et al. 1986). At present, the main argument 
supporting voluntary vaccination still refers to autonomy and protects the free choice of the 
individual against manipulation, coercion or force exercised by others, such as public health 
government. However, these arguments promoting voluntary vaccination, which are solely 
based on respect for individual liberties, are unconvincing for authors who defend 
compulsory vaccination: they emphasise that vaccination primarily serves a societal good, 
not only an individual one, and that protection of the health of the public deserves 
prevalence above respect for individual rights (O'Neill 2003, Verweij et al. 2004).  
In recent years ‘nudging’ has been suggested as an attractive alternative to voluntary 
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and mandatory vaccination, which respects autonomy but also takes into account the 
limitations of reasoned decision making (Thaler et al. 2009). It is defended by much the same 
arguments as weak paternalism. In comparison to mandatory vaccination, nudging 
represents a less coercive way to move the public towards vaccination acceptance (Thaler et 
al. 2009, Verweij et al. 2012). Nudging avoids compulsion, but it shapes the architecture of 
the context in which people make choices about vaccination in such a way as to make 
‘acceptance’ the default option. For example, in situations where physicians proceed to 
provide vaccination as part of routine care and stopping only when parents explicitly tell 
them to do so (Navin 2017). Nudging involves triggering unconscious reasoning processes to 
make people incline towards a choice that is considered good for them, and good for 
society, while still preserving their freedom to dissent (Thaler et al. 2009, Verweij et al. 2012, 
Ontwikkeling 2014, Navin 2017). 
From this literature overview we can conclude that both for defenders of mandatory 
vaccination and for defenders of voluntary vaccination the main considered values are 
autonomy and health. It is the weight that is ascribed to autonomy and consent on the one 
hand and the protection of the health of the general public on the other, that leads to a 
principal difference in opinion on the matter.  
Reflections based on a case study 
While we appreciate the clarity of arguments in this ethical discussion, we think the 
discussion pays insufficient attention to what people in concrete societal contexts think and 
feel about mandatory or voluntary vaccination. In a qualitative study performed in the 
Netherlands we encountered interesting viewpoints among respondents that shed light on 
their moral standpoints in the debate about voluntary versus mandatory vaccination. In this 
qualitative study we conducted 13 focus group meetings and six individual semi-structured 
interviews with parents, maternity assistants, midwives and paediatric nurses, exploring the 
perceived determinants (barriers/enablers) of intention to accept a future pertussis 
cocooning vaccination (Visser et al. 2016). Pertussis cocooning vaccinations aim to prevent 
pertussis transmission to infants < 6 months of age and will, if introduced, be offered to 
parents of newborns and healthcare workers who work with infants < 6 months of age. In 
the time that our study was conducted no major outbreak of pertussis had taken place. In 
the next paragraphs we will argue that voluntary vaccination is the better option in some 
contexts, and we will base our arguments on findings from our study.  
Support for voluntary vaccination 
In the focus group meetings and interviews we encountered broad support for 
voluntary vaccination, although some respondents reasoned they would rather see a firm 
mandate. The support for voluntary vaccination was expressed in terms of a feeling of 
aversion against compulsion by some respondents. Others made their reasons more explicit: 
they term the decision about vaccination a ‘personal responsibility’, or they referred to a 
right to decide about one’s own body (examples are shown in Table 1). While support for a 
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voluntary vaccination programme was found in all groups – HCWs and parents – it was 
particularly explicit among maternity assistants. Maternity assistants associated a 
compulsory programme with a loss of individual freedom. This was especially true for those 
HCWs whose employers had demanded them to get a vaccination quite forcefully during the 
influenza A H1N1 pandemic (on penalty of no longer being allowed to work), or who felt 
controlled by clients who phoned their employer to find out whether they were vaccinated. 
This was experienced as a violation of their privacy, and as disrespectful of their opinion. 
They expressed a strong feeling that their rights were then violated, and in case of future 
similar situations will have the tendency to not blindly trust a vaccination offer anymore. 
Making vaccination mandatory might therefore have a negative influence on future 
vaccination acceptance. Both the specific support for voluntary vaccination and the potential 
adverse effects of mandatory vaccination indicate a voluntary setting is the better 
alternative. 
 
Table 1. Examples of the support for voluntary vaccination in focus group discussions and 
interviews with parents, maternity assistants, midwives and paediatric nurses 
 
Focus group 3, midwives 
What would you think of compulsory vaccination? 
I would not do it. 
No, I would not do it either. 
You cannot impose that on somebody. 
Focus group 1, parent 
You can never make this compulsory. No, if they do not want it (i.e. the vaccination, OV) themselves...... It is a personal 
responsibility that people should take. 
Interview 1, paediatric nurses 
Compulsory, no. (...) because it is important to decide about your own body. I think that’s it. Yes, even though it is done w ith 
the best intentions, but well, if you take away the choice from people they will say: it is my body into which you want to 
inject something. 
Focus group 3, nurses 
I think compulsion is very difficult. It is like if you don’t vaccinate yourself then you cannot work with children from 0 to  6 
months. (...) I would not be in favour of that. I am not ready for that. (...) I think freedom of opinion is very important. This is 
a step too far for me. 
Focus group 1, maternity assistants 
(..) what I disliked was the letter (by the employer, OV) 
That came across really coercive, like: you need to get that shot or otherwise you won’t be planned into the work schedule. 
It was about families who started to call to ask whether we were vaccinated. They could refuse us. I immediately thought: 
that will turn off our colleagues. I would never call a centre of maternity assistants to ask whether the maternity assistants 
were vaccinated or not. I would never have done that. So if there are people who do that, I don’t want to work there. 
I thought it was important that our privacy was at play here. 
I think it annoying and they don’t need to know everything (...) 
Focus group 2, maternity assistants 
A little social pressure, team consultation, that is all right. But (....) you should not force your opinion on others. 
Not force your opinion, no. 
We don’t like ‘have to’, but advice is acceptable.  
 
Effort to make an informed and deliberate choice 
Respondents in the focus group meetings and interviews experienced difficulties in 
making an informed and deliberate choice (examples are shown in Table 2). Some 
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and mandatory vaccination, which respects autonomy but also takes into account the 
limitations of reasoned decision making (Thaler et al. 2009). It is defended by much the same 
arguments as weak paternalism. In comparison to mandatory vaccination, nudging 
represents a less coercive way to move the public towards vaccination acceptance (Thaler et 
al. 2009, Verweij et al. 2012). Nudging avoids compulsion, but it shapes the architecture of 
the context in which people make choices about vaccination in such a way as to make 
‘acceptance’ the default option. For example, in situations where physicians proceed to 
provide vaccination as part of routine care and stopping only when parents explicitly tell 
them to do so (Navin 2017). Nudging involves triggering unconscious reasoning processes to 
make people incline towards a choice that is considered good for them, and good for 
society, while still preserving their freedom to dissent (Thaler et al. 2009, Verweij et al. 2012, 
Ontwikkeling 2014, Navin 2017). 
From this literature overview we can conclude that both for defenders of mandatory 
vaccination and for defenders of voluntary vaccination the main considered values are 
autonomy and health. It is the weight that is ascribed to autonomy and consent on the one 
hand and the protection of the health of the general public on the other, that leads to a 
principal difference in opinion on the matter.  
Reflections based on a case study 
While we appreciate the clarity of arguments in this ethical discussion, we think the 
discussion pays insufficient attention to what people in concrete societal contexts think and 
feel about mandatory or voluntary vaccination. In a qualitative study performed in the 
Netherlands we encountered interesting viewpoints among respondents that shed light on 
their moral standpoints in the debate about voluntary versus mandatory vaccination. In this 
qualitative study we conducted 13 focus group meetings and six individual semi-structured 
interviews with parents, maternity assistants, midwives and paediatric nurses, exploring the 
perceived determinants (barriers/enablers) of intention to accept a future pertussis 
cocooning vaccination (Visser et al. 2016). Pertussis cocooning vaccinations aim to prevent 
pertussis transmission to infants < 6 months of age and will, if introduced, be offered to 
parents of newborns and healthcare workers who work with infants < 6 months of age. In 
the time that our study was conducted no major outbreak of pertussis had taken place. In 
the next paragraphs we will argue that voluntary vaccination is the better option in some 
contexts, and we will base our arguments on findings from our study.  
Support for voluntary vaccination 
In the focus group meetings and interviews we encountered broad support for 
voluntary vaccination, although some respondents reasoned they would rather see a firm 
mandate. The support for voluntary vaccination was expressed in terms of a feeling of 
aversion against compulsion by some respondents. Others made their reasons more explicit: 
they term the decision about vaccination a ‘personal responsibility’, or they referred to a 
right to decide about one’s own body (examples are shown in Table 1). While support for a 
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voluntary vaccination programme was found in all groups – HCWs and parents – it was 
particularly explicit among maternity assistants. Maternity assistants associated a 
compulsory programme with a loss of individual freedom. This was especially true for those 
HCWs whose employers had demanded them to get a vaccination quite forcefully during the 
influenza A H1N1 pandemic (on penalty of no longer being allowed to work), or who felt 
controlled by clients who phoned their employer to find out whether they were vaccinated. 
This was experienced as a violation of their privacy, and as disrespectful of their opinion. 
They expressed a strong feeling that their rights were then violated, and in case of future 
similar situations will have the tendency to not blindly trust a vaccination offer anymore. 
Making vaccination mandatory might therefore have a negative influence on future 
vaccination acceptance. Both the specific support for voluntary vaccination and the potential 
adverse effects of mandatory vaccination indicate a voluntary setting is the better 
alternative. 
 
Table 1. Examples of the support for voluntary vaccination in focus group discussions and 
interviews with parents, maternity assistants, midwives and paediatric nurses 
 
Focus group 3, midwives 
What would you think of compulsory vaccination? 
I would not do it. 
No, I would not do it either. 
You cannot impose that on somebody. 
Focus group 1, parent 
You can never make this compulsory. No, if they do not want it (i.e. the vaccination, OV) themselves...... It is a personal 
responsibility that people should take. 
Interview 1, paediatric nurses 
Compulsory, no. (...) because it is important to decide about your own body. I think that’s it. Yes, even though it is done w ith 
the best intentions, but well, if you take away the choice from people they will say: it is my body into which you want to 
inject something. 
Focus group 3, nurses 
I think compulsion is very difficult. It is like if you don’t vaccinate yourself then you cannot work with children from 0 to  6 
months. (...) I would not be in favour of that. I am not ready for that. (...) I think freedom of opinion is very important. This is 
a step too far for me. 
Focus group 1, maternity assistants 
(..) what I disliked was the letter (by the employer, OV) 
That came across really coercive, like: you need to get that shot or otherwise you won’t be planned into the work schedule. 
It was about families who started to call to ask whether we were vaccinated. They could refuse us. I immediately thought: 
that will turn off our colleagues. I would never call a centre of maternity assistants to ask whether the maternity assistants 
were vaccinated or not. I would never have done that. So if there are people who do that, I don’t want to work there. 
I thought it was important that our privacy was at play here. 
I think it annoying and they don’t need to know everything (...) 
Focus group 2, maternity assistants 
A little social pressure, team consultation, that is all right. But (....) you should not force your opinion on others. 
Not force your opinion, no. 
We don’t like ‘have to’, but advice is acceptable.  
 
Effort to make an informed and deliberate choice 
Respondents in the focus group meetings and interviews experienced difficulties in 
making an informed and deliberate choice (examples are shown in Table 2). Some 
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respondents suggested that their felt urge to make an informed and deliberate choice 
changed over time. They mentioned that in the past they just accepted vaccination without 
much consideration, but now they considered it important to be better informed. Most 
respondents indicated that upon deciding, they usually first try to assess the value of the 
information based on its source, frequency, consistency and scientific base. Although 
respondents generally expressed appreciation of the information provided about vaccination 
by the Regional Public Health Service (GGD) and the National Institute for Public Health and 
the Environment (RIVM), we encountered two issues that seem to contribute to this 
difficulty.  
 
Table 2. Examples of the difficulties experienced with information from focus group 
meetings and interviews with parents, maternity assistants, midwives and paediatric nurses. 
 
Interview 1, paediatric nurses 
I find it important to look critically (..) and to not blindly say ‘OK, yes I’ll do it’. The goal, I think everyone agrees with that. If 
there’s as little transmission of whatever diseases as is possible, I think that everyone wants that. Yes, there is a reason I 
work as a nurse in health care, so yes, but I think especially because of risks afterwards. It has to do with that. Around me I 
hear, and myself too, that that’s the reason why I look at it more critically. 
Focus group 1, maternity assistants 
You know, the ones who are in favour, write positive things. And those who are against, it is just the opposite. You can read 
it, but you have to assess it yourself. Where do I fit? (..) 
Focus group 3, pregnant women 
I think it is about trust; that I would like to have more information and that I could take it into account. At the time (with the 
pandemic Influenza H1N1 in 2009, OV) I thought, well okay, if the RIVM (National Institute for Public Health and the 
Environment, OV) says so, it should be true. And now I should feel it more for myself, or something. 
Focus group 1, maternity assistants 
Yes, GGD (Regional Public Health service, OV), I would certainly look at that. Although they are usually positive about 
vaccination, otherwise it wouldn’t be done, of course. But there are all considerations. You read a lot, and what decision 
should you take? 
It is sometimes so difficult. You don’t see the forest for the trees. 
Focus group 4, parents 
Yes, and there is in the Netherlands an association Critical Vaccination which has a decent website.(..) They also present all 
kind of facts, including scientific arguments, and they say something completely different (than the RIVM, OV), very 
annoying. 
What did you think of that? 
I thought it especially annoying that both websites show scientific underpinnings of their views. Churchill said ‘I don’t 
believe in research’. But research is useful and I would like to have everything on an objective site. For one is pro and the 
other contra. 
How do you find a solution? 
I don’t. 
But how do you decide? 
Ah, flip a coin. (laughing) 
Interview 3, paediatric nurses 
I try to assemble as much information as I can for myself (..) 
So that you can decide. 
Yes. 
Is it all trustworthy what you read? How do you estimate that? 
Eh, no, undoubtedly everyone looks at it from his own perspective so you read that one says it is harmful, and the other says 
‘no it is not’, and that will always stay. So you have to try to read between the lines and try to gather as much information as 
possible and base your own opinion on it. 
 
First, some respondents mentioned they found the information from the GGD and 
the RIVM too limited: it did not answer all their questions on the subject. Second, other 
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respondents indicated to consider public health information as biased, because it was 
provided by the organisations that also seek to promote vaccination. As a result of these 
issues, respondents in all investigated groups considered the information that public health 
authorities provide about vaccination an insufficient base for an informed and deliberate 
choice about their participation in vaccination. 
Consequently, these respondents sought additional information from a variety of 
sources. However, this information did not seem to support their decision making. 
Respondents indicated it was difficult to get a full picture of the advantages and drawbacks 
of the vaccination and to come to a conclusion because of the amount of information, and 
their inability to estimate which information to trust. Some respondents reported that they 
eventually ended up basing their choice ‘on a feeling’, or they reported ‘just flipping a coin’. 
It is for this reason that respondents expressed decisional uncertainty, and some 
respondents indicated being dissatisfied with their own choice. In the focus group 
discussions, respondents indicated that they especially appreciated the discussion among 
their peers in the focus groups before reaching a conclusion. The subsequent strategy we 
observed to eventually come to a decision, was that respondents ascribed values to the 
proposed vaccination and tried to relate these values to their own personal values, such as 
responsibility, justice, freedom or safety.  
In sum, respondents in our study indicated to feel the need of making an informed 
and deliberate decision, but felt unable to do so based on the available information. 
Mandatory vaccination would pass over this strong motivation to make an informed and 
deliberate decision, which would make it  difficult to accept. Therefore, mandatory policy 
might meet opposition by individuals, which is eventually detrimental to the success of any 
vaccination programme, given that vaccination depends on the continued acceptance of 
people. This would make voluntary vaccination the preferred option in this setting.  
Case study arguments compared with literature 
The findings of our case study, and the arguments to which they give rise, do not 
stand alone. Respondents in our case study considered decisions about vaccination to be 
their personal responsibility. This is in line with the findings of Stuart Blume, who states that 
the people who refuse vaccinations are individual parents who are generally highly 
educated. They are used to making decisions based on information and arguments and seek 
ways to make responsible decisions about the vaccination of their children (Blume 2006). In 
a similar vein, Maya Goldenberg explains that the individualised way in which regular 
parents (with high and lower education) think about the benefits and drawbacks of 
vaccination coheres with recent calls for personalised health care, which encourage parents 
to actively engage in their children’s healthcare decisions and become experts on their own 
child’s health. It is considered ‘better for children’s health’ and ‘better for overburdened 
healthcare systems’ if individuals take charge of their own healthcare, and the healthcare of 
their children (Goldenberg 2016). It is for these reasons that Blume and Goldenberg defend 
voluntary vaccination: they consider calls for mandatory vaccination inconsistent with the 
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respondents suggested that their felt urge to make an informed and deliberate choice 
changed over time. They mentioned that in the past they just accepted vaccination without 
much consideration, but now they considered it important to be better informed. Most 
respondents indicated that upon deciding, they usually first try to assess the value of the 
information based on its source, frequency, consistency and scientific base. Although 
respondents generally expressed appreciation of the information provided about vaccination 
by the Regional Public Health Service (GGD) and the National Institute for Public Health and 
the Environment (RIVM), we encountered two issues that seem to contribute to this 
difficulty.  
 
Table 2. Examples of the difficulties experienced with information from focus group 
meetings and interviews with parents, maternity assistants, midwives and paediatric nurses. 
 
Interview 1, paediatric nurses 
I find it important to look critically (..) and to not blindly say ‘OK, yes I’ll do it’. The goal, I think everyone agrees with that. If 
there’s as little transmission of whatever diseases as is possible, I think that everyone wants that. Yes, there is a reason I 
work as a nurse in health care, so yes, but I think especially because of risks afterwards. It has to do with that. Around me I 
hear, and myself too, that that’s the reason why I look at it more critically. 
Focus group 1, maternity assistants 
You know, the ones who are in favour, write positive things. And those who are against, it is just the opposite. You can read 
it, but you have to assess it yourself. Where do I fit? (..) 
Focus group 3, pregnant women 
I think it is about trust; that I would like to have more information and that I could take it into account. At the time (with the 
pandemic Influenza H1N1 in 2009, OV) I thought, well okay, if the RIVM (National Institute for Public Health and the 
Environment, OV) says so, it should be true. And now I should feel it more for myself, or something. 
Focus group 1, maternity assistants 
Yes, GGD (Regional Public Health service, OV), I would certainly look at that. Although they are usually positive about 
vaccination, otherwise it wouldn’t be done, of course. But there are all considerations. You read a lot, and what decision 
should you take? 
It is sometimes so difficult. You don’t see the forest for the trees. 
Focus group 4, parents 
Yes, and there is in the Netherlands an association Critical Vaccination which has a decent website.(..) They also present all 
kind of facts, including scientific arguments, and they say something completely different (than the RIVM, OV), very 
annoying. 
What did you think of that? 
I thought it especially annoying that both websites show scientific underpinnings of their views. Churchill said ‘I don’t 
believe in research’. But research is useful and I would like to have everything on an objective site. For one is pro and the 
other contra. 
How do you find a solution? 
I don’t. 
But how do you decide? 
Ah, flip a coin. (laughing) 
Interview 3, paediatric nurses 
I try to assemble as much information as I can for myself (..) 
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First, some respondents mentioned they found the information from the GGD and 
the RIVM too limited: it did not answer all their questions on the subject. Second, other 
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respondents indicated to consider public health information as biased, because it was 
provided by the organisations that also seek to promote vaccination. As a result of these 
issues, respondents in all investigated groups considered the information that public health 
authorities provide about vaccination an insufficient base for an informed and deliberate 
choice about their participation in vaccination. 
Consequently, these respondents sought additional information from a variety of 
sources. However, this information did not seem to support their decision making. 
Respondents indicated it was difficult to get a full picture of the advantages and drawbacks 
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responsibility, justice, freedom or safety.  
In sum, respondents in our study indicated to feel the need of making an informed 
and deliberate decision, but felt unable to do so based on the available information. 
Mandatory vaccination would pass over this strong motivation to make an informed and 
deliberate decision, which would make it  difficult to accept. Therefore, mandatory policy 
might meet opposition by individuals, which is eventually detrimental to the success of any 
vaccination programme, given that vaccination depends on the continued acceptance of 
people. This would make voluntary vaccination the preferred option in this setting.  
Case study arguments compared with literature 
The findings of our case study, and the arguments to which they give rise, do not 
stand alone. Respondents in our case study considered decisions about vaccination to be 
their personal responsibility. This is in line with the findings of Stuart Blume, who states that 
the people who refuse vaccinations are individual parents who are generally highly 
educated. They are used to making decisions based on information and arguments and seek 
ways to make responsible decisions about the vaccination of their children (Blume 2006). In 
a similar vein, Maya Goldenberg explains that the individualised way in which regular 
parents (with high and lower education) think about the benefits and drawbacks of 
vaccination coheres with recent calls for personalised health care, which encourage parents 
to actively engage in their children’s healthcare decisions and become experts on their own 
child’s health. It is considered ‘better for children’s health’ and ‘better for overburdened 
healthcare systems’ if individuals take charge of their own healthcare, and the healthcare of 
their children (Goldenberg 2016). It is for these reasons that Blume and Goldenberg defend 
voluntary vaccination: they consider calls for mandatory vaccination inconsistent with the 
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increasing responsibilities that individual citizens have for healthcare decisions in other 
healthcare domains.  
Opponents of voluntary vaccination might object that vaccination not only serves a 
personal goal (such as the health of individual patients in healthcare contexts), but also 
serves a collective goal (herd immunity). They therefore see no reason to try to ascribe the 
same role to members of the public in a public health situation as they have in the 
relationship between doctor and patient in a healthcare context. Blume and Goldenberg, 
however, remark that citizens do not always see or appreciate the difference between public 
health and healthcare and consequently deal with them in similar ways. It is because of this 
practical habit to relate to public health and healthcare in similar ways, that Blume and 
Goldenberg think vaccination should be voluntary.  
Furthermore, similar to our own observations in our case study, Blume describes the 
bias respondents perceive in public health information. He notes that information provided 
by healthcare professionals is not satisfying to parents deciding on vaccination of their 
children as they realise it is ‘not designed to inform but to induce conformity.’ They consider 
it like ‘propaganda’ (Blume 2006). He considers this an obstacle to voluntary vaccination. 
This finding is also explained in public health ethics. Onora O’Neill analyses that public health 
government in voluntary vaccination programmes has a ‘hybrid role’: on the one hand it 
serves a public goal, striving to protect the public, and on the other hand it serves individual 
needs when it fosters individual decision making about participation (O'Neill 2003). Serving a 
public as well as a private good at the same time is, however, not an easy match. The 
‘double’ or ‘hybrid’ role of public health government in voluntary vaccination is frequently 
said to lead to a moral conflict. According to public health ethicists Angus Dawson and 
Marcel Verweij, for example, it raises two obligations for public health government which 
cannot easily be combined: to propose and argue for the acceptance of vaccination 
programmes that can protect the health of the public, and to provide neutral information 
about it that enables people to make their own choice about whether to accept vaccination 
or not (Verweij et al. 2004). It is therefore unsurprising that the information provided about 
a programme is not considered neutral, if it is offered by the same organisation that 
proposes the programme.  
Conclusion 
In concluding this article, we argue that voluntary vaccination continues to be the 
better alternative in contexts where people (a) show broad support for voluntary 
vaccination, (b) do considerable effort to collect sufficient information to make an informed 
and deliberate choice, and (c) indicate mandatory vaccination leads to adverse effects on 
trust and uptake. A damaged relationship with the population could be detrimental to the 
success of vaccination programmes, as it depends on the people’s continued acceptance. 
Given this conclusion, however, we also recognise that voluntary vaccination raises 
problems. Many authors have shown that people do not always make a choice based on 
information. This was also the case in our case study. Our respondents reported that they 
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often experience difficulties to base a decision on the available information. This makes it 
difficult to fulfil the prerequisites for voluntary vaccination in practice in contexts such as the 
Netherlands. But the question is, do the limitations of voluntary vaccination ultimately lead 
to the legitimisation of mandatory vaccination? Or does it merely indicate that people need 
support in choosing? Given the results of the case study presented here, and our knowledge 
of the results of other similar studies, we think the latter is the case. What this support 
should look like needs, however, further research. Here we  want to indicate that providing 
adjusted information is probably not the only answer. Although many studies have 
investigated the information need of potential vaccine recipients and their frequent 
‘misconception’ of it , it seems that just providing more, clearer, better accessible or more 
objective information and rectifying misconceptions is not enough to help them. The 
decrease of trust and the perceived bias of government information we identified in our 
case study explains that this will not likely help people to make their choice.  
In addition to the provision of better information, we think more attention should be 
given to the role of values in decision making. Respondents in our case study ascribed values 
to the proposed vaccination and tried to relate these values to their own personal values, 
such as responsibility, freedom or safety, or to societal values such as justice or solidarity. 
Furthermore, they appreciated the discussion in the focus group setting, because it helped 
to articulate and share values and reflect on them together. As we observed that our 
respondents appreciated this shared reflection, we thought  this might well hold a key to 
how we can support people in their informed and deliberate choice. It may be worthwhile, 
for example, to consider making a  method or tool that assists individuals in making their 
own informed and deliberate choice in a more systematic way, facilitating reflection on their 
personal values and combining these with information, their personal experiences and their 
views on societal aspects of vaccination. Such a method or tool should accept that people 
nowadays encounter an abundance of information about vaccination in their surroundings, 
and should assist in evaluating it in order to prioritise on what information they want to act. 
This reflection can be individual, but we also think exchange with others should have a place 
in this tool, possibly through (digital) group consult. The function of this tool is to help 
people articulate what matters to them in their choice, and reflect about the information 
they collect in a more balanced way, taking personal values and societal perspectives into 
account. Eventually, the method should assist individuals in making their own choice. This 
can be a ‘yes’ or a ‘no’, but at least it will not be arbitrary, as it will reflect the values they 
hold dear and their views on health issues and societal matters. 
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Introduction 
Despite long-standing vaccination programmes with high coverage, a resurgence of 
pertussis has been reported in the past decades (Burns et al. 2014, Miller 2014), causing an 
increased risk of pertussis infection among young infants, who are too young to be fully 
protected by vaccination. For them, pertussis potentially runs a detrimental clinical course 
putting them at great risk of severe complications (e.g. apnea, convulsions, death) 
(Greenberg et al. 2005, Winter et al. 2012, Heininger et al. 2014). 
In addition to the regular child immunisation programmes, several strategies have 
been designed in high-income countries to protect vulnerable infants from pertussis, such as 
maternal vaccination during pregnancy and cocooning (McIntyre et al. 2009, de Greeff et al. 
2010, Libster et al. 2012). In pertussis cocooning, pertussis vaccination is offered to 
individuals surrounding an infant aiming to prevent transmission to the baby. Parents are an 
important target group in this strategy (Wiley et al. 2013). Several models based on 
transmission rates suggest that this strategy has the potential to decrease the disease 
burden of pertussis in newborns (Coudeville et al. 2009, de Greeff et al. 2012, Peters et al. 
2012).So far, introduction of pertussis cocooning has led to a problematic uptake in various 
countries. (Baratin et al. 2014, Bodeker et al. 2014, Williams 2014). Understanding the 
potential barriers and enablers for parental acceptance is crucial, since interventions 
carefully considering these determinants within a coherent theoretical base assure optimal 
acceptance (Grimshaw et al. 2004, Grol 2013, Baker et al. 2015, Kok et al. 2016). Therefore, 
the aim of this study is to assess the intention of parents to accept a pertussis cocooning 
vaccination, and to explore its determinants.  
Methods 
Study design and population 
We performed a cross-sectional questionnaire study among parents of newborns less 
than 2 months of age in the Netherlands. This specific group would also be the target group 
of a future parental pertussis cocooning vaccination programme.  
Questionnaire development 
A 98-item Dutch questionnaire was developed based on the results of a literature 
review and our previous qualitative study (Goins et al. 2007, Wicker et al. 2008, Cheng et al. 
2010, Top et al. 2010, Miller et al. 2011, Baron-Epel et al. 2012, Wiley et al. 2013, Visser et al. 
2016). In this study we conducted 13 focus group meetings and 6 individual interviews to 
explore the determinants of pertussis cocooning vaccination acceptance in both parents and 
various groups of healthcare workers. Upon evaluation of the results of this previous study 
in relation to the psychosocial literature on this topic, we noted similarities with the 
Reasoned Action Approach (RAA) (Fishbein et al. 2010, Visser et al. 2016). The RAA argues 
that behaviour (e.g. vaccine acceptance) is determined by the intention to perform this 
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Abstract 
Introduction 
Pertussis cocooning is one of the strategies aiming to prevent the potential harm of 
pertussis in infants by vaccinating (among others) their parents. Several countries adopted 
this strategy, but uptake is a problem. Determinants of parental uptake are important in the 
design of an effective vaccination programme. Therefore, this study aims to assess the 
intention of parents to accept a pertussis cocooning vaccination, and to explore its 
determinants. 
Methods 
A 98 item questionnaire was developed based on a theoretical framework, assessing 
parental intention to accept a pertussis cocooning vaccination and its personal and 
psychosocial determinants. In addition, beliefs underlying the attitude of parents towards 
pertussis cocooning vaccination were assessed. Both logistic and linear regression analysis 
were used to assess univariate and multivariate associations amongst study variables.  
Results 
Parents returned 282 questionnaires. A large majority of the parents (78%) reported 
a positive intention to accept a pertussis cocooning vaccination. Attitude (OR 6.6, p <.001), 
anticipated negative affect as a result of non-acceptance (OR 1.65, p <.001), anticipated 
negative affect as a result of acceptance (OR 0.55, p .040) and decisional uncertainty (OR 
0.52, p .002) were significantly associated with intention. General vaccination beliefs (β 0.58, 
p <.001), moral norm (β 0.22, p <.001), perceived susceptibility of pertussis in children (β 
0.10, p.004), and efficacy outcome expectations (β 0.15, p.011) were significant correlates of 
attitude towards pertussis cocooning vaccination. 
Conclusion 
The parental intention to accept a pertussis cocooning vaccination found in this study 
is rather high. Targeting the identified determinants of parental acceptance in a pertussis 
cocooning vaccination programme is crucial to secure that intention is translated into actual 
vaccination uptake. 
Keywords 
Parents; Whooping cough; Pertussis; Vaccination; Immunization; Beliefs, Behavioural 
change, Implementation science, Theory-based behavioural interventions. 
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behaviour. Intention in turn is determined by the attitude towards the behaviour (e.g. how 
does a person feel about accepting a vaccination), the perceived social norm towards the 
behaviour (e.g. how does a person think important others feel about accepting a 
vaccination), and the control people perceive to have over the behaviour (e.g. does a person 
think he is able to get vaccinated and does he think he is the one who has the autonomy to 
decide). In addition to the psychosocial determinants of the RAA, our qualitative study 
showed the importance of anticipated negative affect (e.g. does a person foresee any 
negative feelings as a result of the acceptance or non-acceptance of the vaccination?) and 
decisional uncertainty (e.g. does a person find it easy to decide whether to accept a 
vaccination or not?). We therefore added these psychosocial determinants to the potential 
determinants of intention in the theoretical framework for this study. Furthermore, various 
factors came forward from both the previous study and literature that seemed to influence 
parental attitude. In the RAA these factors are called attitudinal beliefs and we added them 
to the theoretical framework as potential determinants of attitude. Figure 1 shows the final 
theoretical framework on which the questionnaire was based. 
Variables 
The primary outcome measure in the questionnaire was the parental intention to 
accept a pertussis vaccination if offered in the context of a cocooning strategy (Figure 1). 
Furthermore, we measured both personal and psychosocial determinants that potentially 
influence the parental intention to accept vaccination as well as potential determinants of 
attitude. Figure 1 shows an overview of the measures within psychosocial determinants of 
intention and the determinants of attitude. Personal determinants of intention included 
personal data (age, gender, education, income, etc.), vaccination data (own vaccination 
status within the National Immunisation Programme (NIP), etc.), and pertussis experience 
(experience with adults with pertussis, etc.). They were measured using 16 multiple-choice 
items, adapted to the Netherlands serosurveillance project PIENTER 2 (National institute for 
Public Health and the Environment, RIVM website accessed September 2012). 
The primary outcome measure (intention), the psychosocial determinants of 
intention, and the determinants of attitude were measured with 7-point Likert scales. Items 
were combined based on content and when internal consistency proved sufficient 
(Cronbach’s Alpha α > 0.70 or Pearson correlation r > 0.60). For each participant these items 
were then merged into one single measure by calculating the average score, but only if the 
participant answered at least 60% of the items within the measure. 
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Figure 1. Theoretical framework for pertussis cocooning vaccination acceptance with an 
overview of the measured items within intention, psychosocial determinants and attitudinal 
beliefs 
 
 
 
 
Based on Reasoned Action Approach (dark grey), previous qualitative research and literature search (light grey) 
Measured items within personal determinants are summarised in below. 
 
 
Variables Number 
of items 
Reliability Example questions 
Intention 3 α .926 I were to accept a pertussis cocooning vaccination in the first month after 
delivery, if it would be offered. (definately not – definately) 
    
Psychosocial 
determinants 
   
Attitude 5 α .906 If I were to accept a pertussis cocooning vaccination in the first month 
after delivery, I would consider this (not important – important) 
Social norm 7 α .836 I think most parents of a newborn were to accept a pertussis cocooning 
vaccination, if offered in the first month after delivery (do not agree – 
agree)  
Perceived control    
 Perceived capacity 2 r .801 If I were to be offered a pertussis cocooning vaccination in the first month 
after delivery, I trust I would be able to get vaccinated. (do not agree – 
agree) 
 Perceived 
 autonomy 
1 n.a. If I were to be offered a pertussis cocooning vaccination in the first month 
after delivery, it is up to me to decide on acceptation (do not agree – 
agree) 
Decisional uncertainty 3 α .876 The decision on acceptance of a pertussis cocooning vaccination feels 
(secure – doubtfull) 
Anticipated negative 
affect 
   
 Non acceptance 3 α .756 Imagine you did not accept a pertussis cocooning vaccination and your 
child falls ill with pertussis, how would you feel? (not guilty – guilty) 
 Acceptance  4 α .846 Imagine you did accept a pertussis cocooning vaccination, how would you 
feel? (not concerned – concerned) 
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(Cronbach’s Alpha α > 0.70 or Pearson correlation r > 0.60). For each participant these items 
were then merged into one single measure by calculating the average score, but only if the 
participant answered at least 60% of the items within the measure. 
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Figure 1. Theoretical framework for pertussis cocooning vaccination acceptance with an 
overview of the measured items within intention, psychosocial determinants and attitudinal 
beliefs 
 
 
 
 
Based on Reasoned Action Approach (dark grey), previous qualitative research and literature search (light grey) 
Measured items within personal determinants are summarised in below. 
 
 
Variables Number 
of items 
Reliability Example questions 
Intention 3 α .926 I were to accept a pertussis cocooning vaccination in the first month after 
delivery, if it would be offered. (definately not – definately) 
    
Psychosocial 
determinants 
   
Attitude 5 α .906 If I were to accept a pertussis cocooning vaccination in the first month 
after delivery, I would consider this (not important – important) 
Social norm 7 α .836 I think most parents of a newborn were to accept a pertussis cocooning 
vaccination, if offered in the first month after delivery (do not agree – 
agree)  
Perceived control    
 Perceived capacity 2 r .801 If I were to be offered a pertussis cocooning vaccination in the first month 
after delivery, I trust I would be able to get vaccinated. (do not agree – 
agree) 
 Perceived 
 autonomy 
1 n.a. If I were to be offered a pertussis cocooning vaccination in the first month 
after delivery, it is up to me to decide on acceptation (do not agree – 
agree) 
Decisional uncertainty 3 α .876 The decision on acceptance of a pertussis cocooning vaccination feels 
(secure – doubtfull) 
Anticipated negative 
affect 
   
 Non acceptance 3 α .756 Imagine you did not accept a pertussis cocooning vaccination and your 
child falls ill with pertussis, how would you feel? (not guilty – guilty) 
 Acceptance  4 α .846 Imagine you did accept a pertussis cocooning vaccination, how would you 
feel? (not concerned – concerned) 
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does a perso  feel about accepting a vaccination), the perceived social norm towards the 
behaviour (e.g. how does a person think important others f el about accepting a 
vaccination), and the control peo le perceive to have over the behaviour (e.g. does a erson 
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determina ts of intention in the th oretical framework for this study. Furthermore, various 
factors came f rward fr m bot  the previous study and literature that seemed to influence 
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to the theoretical framework as potential determinants of attitude. Figure 1 shows the final 
theor tical framework on which the questionnaire was based. 
Variables 
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accept a pertussis vaccination if offered in the context of a cocooning strategy (Figure 1). 
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(experience with adults with pertussis, etc.). They were measured using 16 multiple-choice 
items, adapted to the Netherlands serosurveillance project PIENTER 2 (National institute for 
Public Health and the Environment, RIVM website accessed September 2012). 
The primary outcome measure (intention), the psychosocial determinants of 
intention, and the determinants of attitude were measured with 7-point Likert scales. Items 
were combined based on content and when internal consistency proved sufficient 
(Cronbach’s Alpha α > 0.70 or Pearson correlation r > 0.60). For each participant these items 
were then merged into one single measure by calculating the average score, but only if the 
participant answered at least 60% of the items within the measure. 
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and mandatory vaccination, which respects autonomy but al o takes into ount the 
limitations of reasoned decision making (Thaler et al. 2009). It is defended by much the same 
argument  as weak paternalism. In comparison to mandatory vaccination, nudging 
represents a less c ercive way to move the public towards vaccination acceptance (Thaler et 
al. 2009, V rweij et l. 2012). Nudging avoids compulsion, but it shapes the archit cture of 
the context i  which people make hoices ab ut vaccination in such a way s to m ke 
‘ac eptance’ the default option. For example, in situ tions where physicians pro e d to 
provide vaccination as part of routine care and stopping only when paren s explicitly tell 
them to do so (Navin 2017). Nudging involves triggering uncon cious reasoning processes to
make peopl incline towards a choic  that is considered good for them, and good for 
soci ty, while still preserving their freed m to dissent (Thaler et al. 2009, Ver ij et al. 2012, 
On wikkeling 2014, Navin 2017). 
From this lite ature overview w  can conclude th t both for defenders of mandatory 
vaccination and for defenders of voluntary vaccination the main considered values are 
autonomy and health. It is the weight that is ascribed to autonomy and consent on the one 
hand and the protection of the health of the general public on the other, that leads to a 
principal difference in opinion on the matter.  
Refle tions based o  a case study 
While we appreciate th  clarity of arguments in this ethical di cussion, we think the 
discussion pays insufficient attenti n to what people in conc ete societal contexts think an  
feel about mandatory or voluntary vacci ation. In a qualitative study performed i  the 
Netherlands we encountered interes ing viewpoints among respondents that sh d light on 
their moral standpoin  in e debate about voluntary versus mandatory vaccina ion. In this 
qualitative study we conducted 13 focus group m etings and six individual semi-struc ured 
interviews with parents, maternity assistants, midwiv  and paediatric nurses, exploring the 
perceived determinants (barriers/enablers) of intention to accept a fu u e per ussis 
cocooni g vaccination (Visser et al. 2016). Pertussis cocooning vaccinations aim to prevent 
pertussis tra smission to i fants < 6 months of age and will, if introduced, be offered to 
pa e ts of newborns and healthcare workers who work with inf nts < 6 months of age. In 
th  time that our study was conduct d no major outbreak of pertussi  had taken place. In 
the next paragraphs we will argue that voluntary vaccination is the better option in some 
contexts, and we will base our arguments on findings from our study.  
Support for voluntary vaccination 
In the focus group meetings and interviews we encountered broad support for 
voluntary vaccination, although some respondents reasoned they would rather see a firm 
mandate. The support for voluntary vaccination was expressed in terms of a feeling of 
aversion against compulsion by some respondents. Others made their reasons more explicit: 
they term the decision about vaccination a ‘personal responsibility’, or they referred to a 
right to decide about one’s own body (examples are shown in Table 1). While support for a 
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voluntary vaccination programme was found in all groups – HCWs and parents – it was 
particularly explicit among maternity assistants. Maternity assistants associated a 
compulsory programme with a loss of individual freedom. This was especially true for those 
HCWs whose employers had demanded them to get a vaccination quite forcefully during the 
influenza A H1N1 pandemic (on penalty of no longer being allowed to work), or who felt 
controlled by clients who phoned their employer to find out whether they were vaccinated. 
This was experienced as a violation of their privacy, and as disrespectful of their opinion. 
They expressed a strong feeling that their rights were then violated, and in case of future 
similar situations will have the tendency to not blindly trust a vaccination offer anymore. 
Making vaccination mandatory might therefore have a negative influence on future 
vaccination acceptance. Both the specific support for voluntary vaccination and the potential 
adverse effects of mandatory vaccination indicate a voluntary setting is the better 
alternative. 
 
Table 1. Examples of the support for voluntary vaccination in focus group discussions and 
interviews with parents, maternity assistants, midwives and paediatric nurses 
 
Focus group 3, midwives 
What would you think of compulsory v cination? 
I would not do it. 
No, I would not do it either. 
You cannot impose that on somebody. 
Focus group 1, parent 
You can never make this compulsory. No, if they do not want it (i.e. the vaccination, OV) themselves...... It is a personal 
responsibility that people should take. 
Interview 1, paediatric nurses 
Compulsory, no. (...) because it is important to decide about your own body. I think that’s it. Yes, even though it is done w ith 
the best intentions, but well, if you take away the choice from people they will say: it is my body into which you want to 
inject something. 
Focus group 3, nurses 
I think compulsion is very difficult. It is like if you don’t vaccinate yourself then you cannot work with children from 0 to  6 
months. (...) I would not be in favour of that. I am not ready for that. (...) I think freedom of opinion is very important. This is 
a step too far for me. 
Focus group 1, maternity assistants 
(..) what I disliked was the letter (by the employer, OV) 
That came across really coercive, like: you need to get that shot or otherwise you won’t be planned into the work schedule. 
It was about families who started to call to ask whether we were vaccinated. They could refuse us. I immediately thought: 
that will turn off our colleagues. I would never call a centre of maternity assistants to ask whether the maternity assistants 
were vaccinated or not. I would never have done that. So if there are people who do that, I don’t want to work there. 
I thought it was important that our privacy was at play here. 
I think it annoying and they don’t need to know everything (...) 
Focus group 2, maternity assistants 
A little social pressure, team consultation, that is all right. But (....) you should not force your opinion on others. 
Not force your opinion, no. 
We don’t like ‘have to’, but advice is acceptable.  
Effort to make an informed and deliberate choice 
Respondents in the focus group meetings and interviews experienced difficulties in 
making an informed and deliberate choice (examples are shown in Table 2). Some 
Chapter 4
54
Quantitative study parents 
55 
 
Attitudinal beliefs    
Risk perception    
 Susceptibility 
 pertussis child 
1 n.a. If I am not vaccinated against pertussis, I think the chance of my child 
contracting pertussis is (very small – very big) 
 Severity pertussis 
 child 
1 n.a. If my baby contracts pertussis, I think this is (not very serious – very 
serious) 
 Susceptibility 
 pertussis self 
1 n.a. If I am not vaccinated against pertussis, I think the chance I contract 
pertussis is (very small – very big) 
 Severity pertussis 
 self 
1 n.a. If I contract pertussis, I think this is (not very serious – very serious) 
 Susceptibility 
 transmission  
1 n.a. If I contract pertussis, I think the chance I pass it on to my baby is (very 
small – very big) 
 Severity 
 transmission 
1 n.a. If I infect my child with pertussis, I would feel (not too bad, very bad) 
 Susceptibility side 
 effects vaccination 
7 α .825 If I accept a pertussis vaccination, I think the chance I would suffer from 
(mild/severe/long-term) side effects is (very small – very big) 
 Severity side 
 effects vaccination 
3 α .668 I think suffering from (mild/severe/long-term) side effects due to a 
pertussis cocooning vaccination would be (not very serious – very serious) 
General vaccination 
beliefs (items on 
consideration, 
naturalistic beliefs, and 
trust in government or 
industry) 
8 α .813 I generally feel: 
accepting a vaccination is self-evident (do not agree – agree) 
it is better to live through an infection than to get vaccinated (agree – do 
not agree) 
vaccinations are offered merely for the sake of the farmaceutical industry 
(agree – do not agree) 
following governmental policy for vaccination to be (not important – very 
important) 
Outcome expectations    
 Perceived efficacy 6 α .703 If I accept a pertussis vaccination in the first month after delivery, I protect 
my baby against pertussis (do not agree – agree) 
 Cost-benefit 3 α .739 I think that implementing pertussis cocooning is too expensive comparing 
to the effects it will have (agree – do not agree) 
Moral norm 5 α .859 If I were to accept a pertussis vaccination, I would do it especially to 
protect my baby (do not agree – agree) 
I think it would be my responsibility to accept a pertussis vaccination if it 
was offered to me in the first month after delivery (do not agree – agree) 
Data collection 
In November 2012, we asked the medical advisors of the five NIP coordination 
regions in the Netherlands to invite organisations in their region that carry out child welfare 
services to participate in the study. Eight organisations that were dispersed over three of the 
five coordination regions cooperated. In total, these organisations received 900 sets of 
questionnaires for dissemination among their Child Welfare Centres (CWCs) in December 
2012. These CWCs asked their personnel to further distribute them among the target group. 
In the research period, most CWCs handed the questionnaires to all parents during their first 
well-visit at the centre, four weeks postpartum. One CWC arranged for the parents to 
receive the questionnaires in the first week postpartum, through healthcare workers visiting 
at home for the infants’ newborn screening. Along with the questionnaire all parents 
received a leaflet with information regarding the purpose of the study, and a short 
introduction to the pertussis cocooning strategy comparable to regular public health 
information provided in the NIP. In the letter it was also made clear that completing the 
questionnaire was voluntary, had no consequences regarding the care of the CWC, and that 
consent was implied by questionnaire completion. Parents could opt for an online 
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(LimeSurvey) or a paper questionnaire. Data was processed in SPSS for MS Windows (version 
20). All finished online questionnaires had no missing items, as this was a requirement for 
completion. None of the returned paper questionnaires were excluded. Uncompleted items 
in the questionnaires were entered as ‘missing’. 
Data analysis 
First, descriptive analyses on intention, determinants of intention, and determinants 
of attitude were performed (frequencies). Those measures for which more than 90% of the 
respondents filled in the same answering option were excluded from further analysis, 
because of low variability. Since intention showed a non-normal distribution (skewness -
1.43, SE 0.15, kurtosis 1.66, SE 0.29), the intention measure was dichotomized (≥ 5.0 positive 
intention, < 5.0 negative intention). Univariate and multivariate logistic regression analyses 
were used to assess the association between intention and its personal and psychosocial 
determinants. The Nagelkerke index was chosen to express a pseudo R2, in order to 
approximate the explained variance of the multivariate logistic model.  
To assess the contribution of the attitudinal beliefs in explaining attitude, a univariate 
and multivariate linear regression analysis was used. For the multivariate linear model the R2 
was used to express the explained variance. Those determinants that showed a significant 
bivariate association (p < 0.3) with the outcome variable (intention or attitude) in the 
univariate analyses were entered simultaneously in the multivariate model to assess their 
unique contribution to the explanation of the outcome variable. A final multivariate 
regression model was built by backwards eliminating the non-significant determinants, until 
only significant determinants (p < 0.05) remained. 
Ethical review 
The Medical Ethics Committee of district Arnhem – Nijmegen assessed the study and 
concluded that the study was exempted from their approval (reference number: 2010/475). 
Results 
Population 
The questionnaire was returned by 282 parents, of whom 185 were mothers (65.6 %) 
and 97 were partners (34.4 %; 94 males and two females) (Table 1). Most of the respondents 
completed and returned the paper questionnaire (243), only some used the possibility to fill 
in the questionnaire online (39). Respondents to the paper and online questionnaire did not 
differ on gender, education, income or intention to accept a pertussis cocooning vaccination. 
About half of the parents were highly educated (51.8%) (compared to 45% for the total 
Dutch population between 25 and 35 years of age (Statistics Netherlands 2016)), and 45.6% 
had a household income above average (compared to 47% for all Dutch households 
(Statistics Netherlands 2015)). A specific philosophical background (e.g. religion, 
homeopathy, natural cure or anthroposophy) was reported by 6.5% of the parents. Most 
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3 α .668 I think suffering from (mild/severe/long-term) side effects due to a 
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General vaccination 
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8 α .813 I generally feel: 
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protect my baby (do not agree – agree) 
I think it would be my responsibility to accept a pertussis vaccination if it 
was offered to me in the first month after delivery (do not agree – agree) 
Data collection 
In November 2012, we asked the medical advisors of the five NIP coordination 
regions in the Netherlands to invite organisations in their region that carry out child welfare 
services to participate in the study. Eight organisations that were dispersed over three of the 
five coordination regions cooperated. In total, these organisations received 900 sets of 
questionnaires for dissemination among their Child Welfare Centres (CWCs) in December 
2012. These CWCs asked their personnel to further distribute them among the target group. 
In the research period, most CWCs handed the questionnaires to all parents during their first 
well-visit at the centre, four weeks postpartum. One CWC arranged for the parents to 
receive the questionnaires in the first week postpartum, through healthcare workers visiting 
at home for the infants’ newborn screening. Along with the questionnaire all parents 
received a leaflet with information regarding the purpose of the study, and a short 
introduction to the pertussis cocooning strategy comparable to regular public health 
information provided in the NIP. In the letter it was also made clear that completing the 
questionnaire was voluntary, had no consequences regarding the care of the CWC, and that 
consent was implied by questionnaire completion. Parents could opt for an online 
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(LimeSurvey) or a paper questionnaire. Data was processed in SPSS for MS Windows (version 
20). All finished online questionnaires had no missing items, as this was a requirement for 
completion. None of the returned paper questionnaires were excluded. Uncompleted items 
in the questionnaires were entered as ‘missing’. 
Data analysis 
First, descriptive analyses on intention, determinants of intention, and determinants 
of attitude were performed (frequencies). Those measures for which more than 90% of the 
respondents filled in the same answering option were excluded from further analysis, 
because of low variability. Since intention showed a non-normal distribution (skewness -
1.43, SE 0.15, kurtosis 1.66, SE 0.29), the intention measure was dichotomized (≥ 5.0 positive 
intention, < 5.0 negative intention). Univariate and multivariate logistic regression analyses 
were used to assess the association between intention and its personal and psychosocial 
determinants. The Nagelkerke index was chosen to express a pseudo R2, in order to 
approximate the explained variance of the multivariate logistic model.  
To assess the contribution of the attitudinal beliefs in explaining attitude, a univariate 
and multivariate linear regression analysis was used. For the multivariate linear model the R2 
was used to express the explained variance. Those determinants that showed a significant 
bivariate association (p < 0.3) with the outcome variable (intention or attitude) in the 
univariate analyses were entered simultaneously in the multivariate model to assess their 
unique contribution to the explanation of the outcome variable. A final multivariate 
regression model was built by backwards eliminating the non-significant determinants, until 
only significant determinants (p < 0.05) remained. 
Ethical review 
The Medical Ethics Committee of district Arnhem – Nijmegen assessed the study and 
concluded that the study was exempted from their approval (reference number: 2010/475). 
Results 
Population 
The questionnaire was returned by 282 parents, of whom 185 were mothers (65.6 %) 
and 97 were partners (34.4 %; 94 males and two females) (Table 1). Most of the respondents 
completed and returned the paper questionnaire (243), only some used the possibility to fill 
in the questionnaire online (39). Respondents to the paper and online questionnaire did not 
differ on gender, education, income or intention to accept a pertussis cocooning vaccination. 
About half of the parents were highly educated (51.8%) (compared to 45% for the total 
Dutch population between 25 and 35 years of age (Statistics Netherlands 2016)), and 45.6% 
had a household income above average (compared to 47% for all Dutch households 
(Statistics Netherlands 2015)). A specific philosophical background (e.g. religion, 
homeopathy, natural cure or anthroposophy) was reported by 6.5% of the parents. Most 
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parents had their children vaccinated through the NIP (87.2%) and 94.1% were vaccinated 
themselves in their childhood (compared to a total vaccination coverage in the Netherlands 
of 92-95% (van Lier et al. 2015)). 
 
Table 1. Population characteristics (N=282) 
 %  n/N 
Personal data   
Female gender 66.3  187/282 
Mean age, years (SD), n=277 33.8 (5.1)  
High educational level~  51.8  145/280 
Middle/high household income+  45.6  103/226 
Philosophical background* 6.5 18/277 
Perceived good personal health 98.2 275/280 
Working in health care 24.7  69/279 
Mean total persons in household, n (SD), n=277 3.6 (0.8)  
   
Vaccination data    
Vaccination of own children according to NIP** 87.2# 191/219 
Vaccinated according to NIP themselves** 94.1 239/254 
   
Pertussis experience   
Experience with adults infected with pertussis 13.3 34/256 
Experience with babies infected with pertussis 3.7 10/268 
Experienced pertussis themselves  4.4 11/250 
   
Positive intention  
towards pertussis cocooning vaccination acceptance 
78  219/281 
Note: SD, standard deviation 
~ Higher education or university (National comparison: 45% of the Dutch population between 25-35 years of age) 
+ > 3050 monthly household income. (National comparison: 47% of all Dutch households) 
* Philosophical backgrounds include religion, homeopathy, natural cure and anthroposophy 
** NIP = National Immunisation Programme (National comparison:  92%-95% in 2014) 
# Calculated only for parents who had children eligible for vaccination (> 6 weeks of age) 
Intention 
Among the participating parents, 78.0% reported to have a positive intention to 
accept a pertussis vaccination (Table 1). The mean score on the intention scale (range 1-7) 
was 5.7 (SD 1.5). 
Determinants of intention 
The majority of parents indicated to have a positive attitude towards pertussis 
cocooning vaccination (73.0%), they expected that a significant number of others would also 
evaluate the vaccination positively (83.0%), and that they would be able to get vaccinated if 
they wanted to (87.0%). Parents also anticipated negative affects for not vaccinating if their 
infant would be infected with pertussis (72.0%), and 10.4% of the parents experienced 
uncertainty in the decision to accept or decline a pertussis cocooning vaccination. 
Univariate logistic regression showed that only one personal determinant was 
significantly associated with a positive intention: the odds of mothers having a positive 
intention was significantly greater than the odds of fathers having a positive intention (Table 
2). All measured psychosocial determinants, except for perceived control and autonomy, 
were significantly associated with intention. Multivariate analysis showed unique positive 
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associations with the intention to accept a pertussis cocooning vaccination for attitude (OR 
6.6, p <.001) and anticipated negative affect of non-acceptance (OR 1.65, p <.001), whereas 
unique negative associations were found for anticipated negative affect of acceptance (OR 
0.55, p .040) and decisional uncertainty (OR 0.52, p .002). The Nagelkerke index (pseudo R2) 
of the final multivariate model was 72%. 
Determinants of attitude 
Parents evaluated the risk of transmitting pertussis to their infant once infectious as 
high (77.0%) and would classify this as severe (98.0%). However, only 7.8% reported to feel 
vulnerable for contracting pertussis themselves. Approximately 70% of the parents indicated 
to feel morally responsible to prevent transmitting pertussis to infants themselves.  
Univariate linear regression showed all beliefs, except perceived susceptibility 
transmission, to have a significant influence on attitude (Table 3). The final multilinear 
regression model showed unique contributions to the explanation of attitude for general 
vaccination beliefs (β 0.58, p <.001), moral norm (β 0.22, p <.001), perceived susceptibility of 
pertussis in children (β 0.10, p .004), and efficacy outcome expectations (β 0.15, p.011). The 
explained variance (R2) for the final multivariate model was 65%. 
 
Table 2. Univariate and multivariate logistic regression analysis of the determinants of 
intention to accept pertussis cocooning vaccination in parents of newborns (N=282). 
Determinants Univariate analysis Multivariate analysis~ 
 OR (95% CI)  n p OR (95% CI) p 
      
Personal determinants       
Mother  2.14 (1.21-3.80) 282 .009   
Age (years) 1.00 (0.95-1.06) 277 .984   
High education 0.82 (0.46-1.44) 280 .485   
High family Income# 1.36 (0.71-2.61) 226 .349   
Children vaccinated in NIP 2.03 (0.87-4.74) 219 .101   
Experience pertussis in adult 1.73 (0.64-4.70) 256 .282   
Work in healthcare 1.28 (0.64-2.53)  279 .484   
      
Psychosocial determinants *  
    
Attitude  12.66 (6.29-25.48) 275 <.001 6.62 (3.27-13.38) <.001 
Social norm 4.77 (3.11-7.32) 251 <.001   
Perceived control      
 Perceived capacity  2.38 (1.78-3.17) 276 <.001   
 High perceived autonomy^ 1.33 (0.56-3.15) 281 .521   
Anticipated negative affect      
 non-acceptance 2.38 (1.85-3.06) 281 <.001 1.65 (1.12-2.42) <.001 
 acceptance 0.31 (0.23-0.43) 279 <.001 0.55 (0.32-0.97) .040 
Decisional uncertainty 0.39 (0.30-0.51) 281 <.001 0.52 (0.35-0.78) .002 
# > €3050,- monthly family income 
* measured on a 7 point Likert-scale; low-high 
^high (≥5.0) vs low (<5.0), dichotomized as single item measure without normal distribution. 
~ Pseudo R2 0.722 (n = 275) 
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parents had their children vaccinated through the NIP (87.2%) and 94.1% were vaccinated 
themselves in their childhood (compared to a total vaccination coverage in the Netherlands 
of 92-95% (van Lier et al. 2015)). 
 
Table 1. Population characteristics (N=282) 
 %  n/N 
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Perceived good personal health 98.2 275/280 
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** NIP = National Immunisation Programme (National comparison:  92%-95% in 2014) 
# Calculated only for parents who had children eligible for vaccination (> 6 weeks of age) 
Intention 
Among the participating parents, 78.0% reported to have a positive intention to 
accept a pertussis vaccination (Table 1). The mean score on the intention scale (range 1-7) 
was 5.7 (SD 1.5). 
Determinants of intention 
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they wanted to (87.0%). Parents also anticipated negative affects for not vaccinating if their 
infant would be infected with pertussis (72.0%), and 10.4% of the parents experienced 
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2). All measured psychosocial determinants, except for perceived control and autonomy, 
were significantly associated with intention. Multivariate analysis showed unique positive 
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associations with the intention to accept a pertussis cocooning vaccination for attitude (OR 
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Univariate linear regression showed all beliefs, except perceived susceptibility 
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regression model showed unique contributions to the explanation of attitude for general 
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Discussion  
The majority of the parents (78.0%) in this study are willing to accept a pertussis 
cocooning vaccination if offered to them. This intention to accept vaccination was explained 
by their attitude towards pertussis cocooning vaccination and the expectation to experience 
negative feelings when their child would be infected with pertussis following a decision not 
to vaccinate. Decisional uncertainty and anticipated negative affect of acceptance appeared 
to contribute negatively to the intention to accept a pertussis cocooning vaccination.  
 
Table 3. Univariate and multivariate linear regression analysis of the determinants of 
parental attitude on pertussis cocooning vaccination (N=275). 
Determinants* Univariate analysis Multivariate analysis~ 
 β**(95% CI)  p β** (95% CI) p 
Risk perception     
 Susceptibility pertussis child 0.31 (0.21-0.41) <.001 0.10 (0.03-0.17) .004 
 Severity pertussis self 0.21 (0.12-0.32) <.001   
 Susceptibility transmission pertussis 0.10 (0.01-0.19) .028   
 Susceptibility side effects vaccination -0.52 (-0.63--0.40) <.001   
 Severity side effects vaccination -0.32 (-0.43--0.21) <.001   
     
General vaccination beliefs 0.90 (0.80-1.00) <.001 0.58 (0.45-0.71) <.001 
Outcome expectations     
 Perceived efficacy# 0.70 (0.57-0.82) <.001 0.15 (0.04-0.27) .011 
 Cost benefit 0.43 (0.33-0.54) <.001   
Moral norm 0.59 (0.51-0.66) <.001 0.22 (0.12-0.31) <.001 
     
* measured on 7 point Likert scale; low-high 
**For each point increase on the Likert scale of the determinant, the intention changes with the value of β. 
~ R2 0.619  
# n = 274 
 
Further analyses showed unique contributions of general parental vaccination beliefs, 
moral norm, beliefs concerning their infants’ susceptibility for pertussis, and expectations on 
the efficacy of cocooning in the explanation of attitude. 
Intention 
The percentage of parents in this study that intent to accept pertussis cocooning is 
comparable to other studies. (Beel et al. 2013, Rossmann Beel et al. 2014, Dempsey et al. 
2015). However, this rate appears to be high in comparison to studies that report the actual 
acceptance of pertussis cocooning vaccination for countries in which the cocooning strategy 
is already advised. Bodeker (Bodeker et al. 2014), for instance, reported an acceptance of 
22% among women with children <1 year in Germany. In the United States (25.9% and 
34.0%) (Suryadevara et al. 2014, Williams 2014), France (16.4%)(Baratin et al. 2014) and 
Australia (33.7% and 23.1%) (Wong et al. 2015, Hayles et al. 2016), similar rates have been 
reported. However, if vaccination programmes had been put into place, which addressed 
this low uptake, the reported acceptance increased to 70-90% (Healy et al. 2011, Camenga 
et al. 2012, Leboucher et al. 2012, Hayles et al. 2015). These numbers indicate that it is 
possible to bridge the well-known intention-behaviour gap and achieve an acceptance as 
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high as the reported intention (Sheeran P. Strobe W 2002). For this it seems crucial, 
however, to use an effective vaccination programme adapted to the target group, and 
targeting the determinants of the intention.  
Determinants of intention 
Various vaccination acceptance studies in diverse populations for a range of vaccines 
show attitude to be the most important determinant of the intention to accept a vaccine 
(Myers et al. 2011, Cornally et al. 2013, Fisher et al. 2013). In line with these findings, this 
study also showed attitude to have the greatest impact on the parental intention to accept a 
pertussis cocooning vaccination. 
Anticipated affect or anticipated regret has been identified as predictor of preventive 
health behaviour (Sandberg et al. 2008, Conner et al. 2015), including vaccination 
acceptance (Lagoe et al. 2015, Leder et al. 2015). The operationalisation of anticipated 
regret is comparable to our determinant anticipated negative affect of non- acceptance, 
which showed in our data to be a unique correlate of intention. 
To our knowledge, decisional uncertainty has not been a regular extension for either 
the RAA or one of its predecessors, i.e. Theory of Planned Behaviour (TPB) and Theory of 
Reasoned Action (TRA). The decisional uncertainty construct has been added to our 
framework because of its prominent place in our qualitative study (Visser et al. 2016). It 
reflects the amount of doubt a person experiences on the decision to accept or decline a 
pertussis cocooning vaccination. Poltorak (Poltorak et al. 2005) described a similar influential 
factor for the acceptance of MMR (measles, mumps, rubella) vaccination in 2005: lack of 
confidence in the decision on vaccination. Our study confirms the association between 
decisional uncertainty and parental intention to accept a pertussis cocooning vaccination.  
Determinants of attitude 
Our results on the beliefs underlying the attitude of parents towards pertussis 
cocooning vaccination confirm findings of others explaining the acceptance of such a 
vaccination: 1. perceived risks (of an adult contracting pertussis, of spreading pertussis, of 
pertussis in infants), 2. negative associations with vaccines (side effects, distrust in vaccines, 
fear of needles), 3. expectations about the effectiveness of vaccination (Cheng et al. 2010, 
Miller et al. 2011, Beel et al. 2013, Wiley et al. 2013, Rossmann Beel et al. 2014, Dempsey et 
al. 2015, Hayles et al. 2015, MacDougall et al. 2015, O'Leary et al. 2015, Hayles et al. 2016).  
Additionally, our study confirms the association of general vaccination beliefs and 
moral norm with parental attitude towards pertussis cocooning vaccination. The general 
vaccination beliefs reflect critical vaccination attitudes and comprise of consideration 
aspects, naturalistic beliefs, and general distrust in government and industry (Figure 1). We 
described these items in one determinant because both in our qualitative study and in the 
data presented here these views showed great coherence (Visser et al. 2016). Several 
studies in other vaccination settings described parts of this determinant. In line with what 
we found, Harmsen (Harmsen 2014) also showed the correlation between consideration 
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Discussion  
The majority of the parents (78.0%) in this study are willing to accept a pertussis 
cocooning vaccination if offered to them. This intention to accept vaccination was explained 
by their attitude towards pertussis cocooning vaccination and the expectation to experience 
negative feelings when their child would be infected with pertussis following a decision not 
to vaccinate. Decisional uncertainty and anticipated negative affect of acceptance appeared 
to contribute negatively to the intention to accept a pertussis cocooning vaccination.  
 
Table 3. Univariate and multivariate linear regression analysis of the determinants of 
parental attitude on pertussis cocooning vaccination (N=275). 
Determinants* Univariate analysis Multivariate analysis~ 
 β**(95% CI)  p β** (95% CI) p 
Risk perception     
 Susceptibility pertussis child 0.31 (0.21-0.41) <.001 0.10 (0.03-0.17) .004 
 Severity pertussis self 0.21 (0.12-0.32) <.001   
 Susceptibility transmission pertussis 0.10 (0.01-0.19) .028   
 Susceptibility side effects vaccination -0.52 (-0.63--0.40) <.001   
 Severity side effects vaccination -0.32 (-0.43--0.21) <.001   
     
General vaccination beliefs 0.90 (0.80-1.00) <.001 0.58 (0.45-0.71) <.001 
Outcome expectations     
 Perceived efficacy# 0.70 (0.57-0.82) <.001 0.15 (0.04-0.27) .011 
 Cost benefit 0.43 (0.33-0.54) <.001   
Moral norm 0.59 (0.51-0.66) <.001 0.22 (0.12-0.31) <.001 
     
* measured on 7 point Likert scale; low-high 
**For each point increase on the Likert scale of the determinant, the intention changes with the value of β. 
~ R2 0.619  
# n = 274 
 
Further analyses showed unique contributions of general parental vaccination beliefs, 
moral norm, beliefs concerning their infants’ susceptibility for pertussis, and expectations on 
the efficacy of cocooning in the explanation of attitude. 
Intention 
The percentage of parents in this study that intent to accept pertussis cocooning is 
comparable to other studies. (Beel et al. 2013, Rossmann Beel et al. 2014, Dempsey et al. 
2015). However, this rate appears to be high in comparison to studies that report the actual 
acceptance of pertussis cocooning vaccination for countries in which the cocooning strategy 
is already advised. Bodeker (Bodeker et al. 2014), for instance, reported an acceptance of 
22% among women with children <1 year in Germany. In the United States (25.9% and 
34.0%) (Suryadevara et al. 2014, Williams 2014), France (16.4%)(Baratin et al. 2014) and 
Australia (33.7% and 23.1%) (Wong et al. 2015, Hayles et al. 2016), similar rates have been 
reported. However, if vaccination programmes had been put into place, which addressed 
this low uptake, the reported acceptance increased to 70-90% (Healy et al. 2011, Camenga 
et al. 2012, Leboucher et al. 2012, Hayles et al. 2015). These numbers indicate that it is 
possible to bridge the well-known intention-behaviour gap and achieve an acceptance as 
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high as the reported intention (Sheeran P. Strobe W 2002). For this it seems crucial, 
however, to use an effective vaccination programme adapted to the target group, and 
targeting the determinants of the intention.  
Determinants of intention 
Various vaccination acceptance studies in diverse populations for a range of vaccines 
show attitude to be the most important determinant of the intention to accept a vaccine 
(Myers et al. 2011, Cornally et al. 2013, Fisher et al. 2013). In line with these findings, this 
study also showed attitude to have the greatest impact on the parental intention to accept a 
pertussis cocooning vaccination. 
Anticipated affect or anticipated regret has been identified as predictor of preventive 
health behaviour (Sandberg et al. 2008, Conner et al. 2015), including vaccination 
acceptance (Lagoe et al. 2015, Leder et al. 2015). The operationalisation of anticipated 
regret is comparable to our determinant anticipated negative affect of non- acceptance, 
which showed in our data to be a unique correlate of intention. 
To our knowledge, decisional uncertainty has not been a regular extension for either 
the RAA or one of its predecessors, i.e. Theory of Planned Behaviour (TPB) and Theory of 
Reasoned Action (TRA). The decisional uncertainty construct has been added to our 
framework because of its prominent place in our qualitative study (Visser et al. 2016). It 
reflects the amount of doubt a person experiences on the decision to accept or decline a 
pertussis cocooning vaccination. Poltorak (Poltorak et al. 2005) described a similar influential 
factor for the acceptance of MMR (measles, mumps, rubella) vaccination in 2005: lack of 
confidence in the decision on vaccination. Our study confirms the association between 
decisional uncertainty and parental intention to accept a pertussis cocooning vaccination.  
Determinants of attitude 
Our results on the beliefs underlying the attitude of parents towards pertussis 
cocooning vaccination confirm findings of others explaining the acceptance of such a 
vaccination: 1. perceived risks (of an adult contracting pertussis, of spreading pertussis, of 
pertussis in infants), 2. negative associations with vaccines (side effects, distrust in vaccines, 
fear of needles), 3. expectations about the effectiveness of vaccination (Cheng et al. 2010, 
Miller et al. 2011, Beel et al. 2013, Wiley et al. 2013, Rossmann Beel et al. 2014, Dempsey et 
al. 2015, Hayles et al. 2015, MacDougall et al. 2015, O'Leary et al. 2015, Hayles et al. 2016).  
Additionally, our study confirms the association of general vaccination beliefs and 
moral norm with parental attitude towards pertussis cocooning vaccination. The general 
vaccination beliefs reflect critical vaccination attitudes and comprise of consideration 
aspects, naturalistic beliefs, and general distrust in government and industry (Figure 1). We 
described these items in one determinant because both in our qualitative study and in the 
data presented here these views showed great coherence (Visser et al. 2016). Several 
studies in other vaccination settings described parts of this determinant. In line with what 
we found, Harmsen (Harmsen 2014) also showed the correlation between consideration 
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(deliberate choice) and attitude. Furthermore, Lehmann (Lehmann et al. 2015) recently 
described the influence of naturalistic beliefs on influenza vaccination acceptance among 
Dutch healthcare workers. The disease beliefs Harmsen (Harmsen 2014) describes in her 
study on the acceptance of the National Immunization Programme include the same 
elements. Finally, trust in government and vaccines is a more often debated issue in 
vaccination acceptance literature nowadays and the influence of trust on the attitude 
towards vaccination is also confirmed in studies on pertussis cocooning acceptance as well 
as in other vaccination settings (Black et al. 2010, Larson et al. 2011, Yaqub et al. 2014, 
MacDougall et al. 2015). Moral norm reflects the moral responsibility parents feel towards 
pertussis cocooning vaccination. A study of Hayles (Hayles et al. 2016) described this 
determinant to be of importance in pertussis cocooning acceptance. Vaccination acceptance 
research in other settings has also found this determinant (sometimes called personal 
normative beliefs) to be of value (Godin et al. 2010, Dube et al. 2012, Juraskova et al. 2012, 
Harmsen 2014). The unique contribution of moral norm in the explanation of attitude in this 
study proves the value of the determinant in implementing pertussis cocooning.  
Implications 
We believe that the explanatory framework of the intention to accept pertussis 
cocooning vaccination presented in this study is useful in the design of a vaccination 
programme for pertussis cocooning to optimise vaccination uptake. First, because the 
framework is carefully and methodically composed: it is based on an extensive qualitative 
study and on literature research, and is in line with leading theoretical notions on the 
cognitive and affective factors determining health behaviour, among which the RAA. The 
RAA, or one of its predecessors TPB and TRA, has been used most often in vaccination 
acceptation research in different disease domains. These theories appear to be able to 
explain a vast percentage of the variance in intention to accept a vaccine, with other 
constructs sometimes added (Myers et al. 2011, Dube et al. 2012, Juraskova et al. 2012, 
Underwood et al. 2015, Yang 2015). Furthermore, our data show that the constructed 
theoretical model is robust. Univariate analysis showed all psychosocial determinants – 
except for autonomy – and all determinants of attitude to be significantly related to the 
outcome variable. These determinants provide a specific starting point in the design of 
effective vaccination programmes. The final multivariate models on both the determinants 
of intention and the determinants of attitude also showed good fit (72% and 65% 
respectively). 
Limitations 
Some limitations need to be addressed. First, we handed out brief information on 
pertussis, pertussis vaccination, and the rationale for pertussis cocooning to the research 
participants. Reading on a topic can always influence readers. However, in this study it was 
important to approximate the situation in which parents are actually offered a pertussis 
cocooning vaccination. Therefore, we chose to offer information in a way specifically 
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comparable to other Public Health vaccination information. This would also be offered when 
pertussis cocooning vaccination would really be implemented in the Netherlands. 
Second, generalisability and possible selection bias are issues in this study. We were 
unable to determine the response rate due to our inclusion strategy, in which it was not 
possible to determine how many questionnaires were actually handed out to the parents. 
We were also unable to send parents a reminder to fill in the questionnaire and to perform a 
non-response analysis. However, we chose the advantage of personal contact with a trusted 
health provider over the security of knowing the exact response rate and the possibility to 
send reminders.. This trust in the relationship with a known healthcare provider could also 
lead to selection bias.  However, in the Netherlands almost all parents visit their 
neighbourhood CWC with their child to monitor growth and development (Statistics 
Netherlands 2009). Therefore, selection as a result of the matching beliefs of health 
providers and patients is not likely to be a real issue here. As the instruction to the CWC was 
to ask all parents (either one or four weeks postpartum, as stated in the methods section) in 
the research period, and participants originated from different geographical locations 
throughout the Netherlands, the inclusion method should have had limited selective 
influence. Furthermore, the relatively long and wordy questionnaire could have led to 
selection of better educated respondents. As our study sample shows a minor 
overrepresentation of participants that completed higher education (51.8% vs 45% in the 
general population between 25-35 years of age (Statistics Netherlands 2016)), therefore our 
results need to be interpreted with more caution for the low educated Dutch parents. 
Third, some psychosocial determinants were measured with only one item. Therefore 
the measurement specificity might have been reduced, influencing the real relationship 
between these determinants and intention. However, all the different determinants were 
still strongly related to intention. Also, we had to exclude some determinants from the 
analysis since they showed little variability. 
Finally, this study only focused on the personal and psychosocial determinants of 
potential vaccine recipients. It is clear that the context in which the vaccination is offered is 
of equal importance in the design of an effective intervention. For example, the attitude of 
healthcare workers towards pertussis cocooning, and logistical or financial barriers can also 
influence the actual vaccination uptake (Goins et al. 2007, Miller et al. 2011, Beel et al. 2013, 
Wiley et al. 2013, Rossmann Beel et al. 2014, Hayles et al. 2015, O'Leary et al. 2015). By using 
a theory- and evidence-based structural method such as Intervention Mapping, it is possible 
to take factors on all ecological levels into account in the design of an effective vaccination 
programme (Kok et al. 2016).  
Conclusion  
We conclude that the intention to accept a pertussis cocooning vaccination amongst 
parents responding to this study is high. It is important to secure that intention is translated 
into actual uptake upon implementation of pertussis cocooning by addressing the 
determinants that influence acceptance. This study presents a robust theoretical framework, 
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(deliberate choice) and attitude. Furthermore, Lehmann (Lehmann et al. 2015) recently 
described the influence of naturalistic beliefs on influenza vaccination acceptance among 
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towards vaccination is also confirmed in studies on pertussis cocooning acceptance as well 
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MacDougall et al. 2015). Moral norm reflects the moral responsibility parents feel towards 
pertussis cocooning vaccination. A study of Hayles (Hayles et al. 2016) described this 
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research in other settings has also found this determinant (sometimes called personal 
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Harmsen 2014). The unique contribution of moral norm in the explanation of attitude in this 
study proves the value of the determinant in implementing pertussis cocooning.  
Implications 
We believe that the explanatory framework of the intention to accept pertussis 
cocooning vaccination presented in this study is useful in the design of a vaccination 
programme for pertussis cocooning to optimise vaccination uptake. First, because the 
framework is carefully and methodically composed: it is based on an extensive qualitative 
study and on literature research, and is in line with leading theoretical notions on the 
cognitive and affective factors determining health behaviour, among which the RAA. The 
RAA, or one of its predecessors TPB and TRA, has been used most often in vaccination 
acceptation research in different disease domains. These theories appear to be able to 
explain a vast percentage of the variance in intention to accept a vaccine, with other 
constructs sometimes added (Myers et al. 2011, Dube et al. 2012, Juraskova et al. 2012, 
Underwood et al. 2015, Yang 2015). Furthermore, our data show that the constructed 
theoretical model is robust. Univariate analysis showed all psychosocial determinants – 
except for autonomy – and all determinants of attitude to be significantly related to the 
outcome variable. These determinants provide a specific starting point in the design of 
effective vaccination programmes. The final multivariate models on both the determinants 
of intention and the determinants of attitude also showed good fit (72% and 65% 
respectively). 
Limitations 
Some limitations need to be addressed. First, we handed out brief information on 
pertussis, pertussis vaccination, and the rationale for pertussis cocooning to the research 
participants. Reading on a topic can always influence readers. However, in this study it was 
important to approximate the situation in which parents are actually offered a pertussis 
cocooning vaccination. Therefore, we chose to offer information in a way specifically 
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comparable to other Public Health vaccination information. This would also be offered when 
pertussis cocooning vaccination would really be implemented in the Netherlands. 
Second, generalisability and possible selection bias are issues in this study. We were 
unable to determine the response rate due to our inclusion strategy, in which it was not 
possible to determine how many questionnaires were actually handed out to the parents. 
We were also unable to send parents a reminder to fill in the questionnaire and to perform a 
non-response analysis. However, we chose the advantage of personal contact with a trusted 
health provider over the security of knowing the exact response rate and the possibility to 
send reminders.. This trust in the relationship with a known healthcare provider could also 
lead to selection bias.  However, in the Netherlands almost all parents visit their 
neighbourhood CWC with their child to monitor growth and development (Statistics 
Netherlands 2009). Therefore, selection as a result of the matching beliefs of health 
providers and patients is not likely to be a real issue here. As the instruction to the CWC was 
to ask all parents (either one or four weeks postpartum, as stated in the methods section) in 
the research period, and participants originated from different geographical locations 
throughout the Netherlands, the inclusion method should have had limited selective 
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Conclusion  
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determinants that influence acceptance. This study presents a robust theoretical framework, 
Quantitative study parents
61
Chapter 4
62
Quantitative study parents 
63 
 
which has shown to be helpful in identifying these determinants, and confirms the influential 
role of attitude, anticipated regret, decisional uncertainty, general vaccination beliefs, moral 
norm, perceived susceptibility of pertussis in children and outcome expectations on 
effectiveness, which thus should be targeted in future pertussis cocooning vaccination 
programmes. In the design of such a programme, country and context specific factors, such 
as costs and logistical barriers, need also to be taken into account. 
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Abstract 
Objective 
To assess the intention to accept a pertussis cocooning vaccination and to examine 
the determinants that influence this intention among healthcare workers (HCWs) in 
maternity and paediatric care. 
Design 
Cross-sectional survey. 
Setting 
Maternity assistants, midwives, and paediatric nurses in the Netherlands. 
Methods 
We developed a 123 item questionnaire based on a literature review and the 
Reasoned Action Approach (a social cognitive model of behaviour). We used the 
questionnaire to explore the determinants of intention to accept pertussis cocooning 
vaccination among the HCW groups. We also assessed the behavioural beliefs underlying 
HCWs’ attitudes towards pertussis cocooning. We used correlation and regression analyses 
to assess univariate and multivariate associations in the study variables. 
Results 
Altogether, 486 maternity assistants, 320 midwives, and 200 paediatric nurses 
completed the questionnaire; 45%–63% reported their intentions to accept pertussis 
vaccination. Attitude, anticipated affect regarding non-acceptance, and decisional 
uncertainty were uniquely associated with the intention to accept a pertussis vaccination. 
The reported attitude towards pertussis cocooning vaccination was further explained by  
their general vaccination beliefs, agreement with a policy advice to vaccinate HCWs, the 
perceived cost-benefit ratio, and the perceived personal responsibility to prevent pertussis 
in patients.  
Conclusion 
About half of the participating HCWs reported their intentions to accept a pertussis 
cocooning vaccination. Attitude, anticipated affect regarding non-acceptance, and decisional 
uncertainty came forward as the most important determinants of the intention to accept. 
This study helps build the evidence base describing the determinants of the intention to 
accept a pertussis cocooning vaccination among HCWs. 
Keywords 
Vaccination, Healthcare workers, Pertussis, Vaccination uptake, Vaccine hesitancy  
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Introduction 
Many countries reported a resurgence of pertussis in recent decades, despite high 
coverage of the inactivated pertussis vaccine  in childhood (Burns et al. 2014, Miller 2014). 
The reason seems to be a mixture of more awareness, better diagnostics, waning immunity, 
bacterial changes in the circulating pertussis strains (Cherry 2012, Mooi et al. 2014), and 
more frequent vaccine hesitancy (Phadke et al. 2016). Such resurgence particularly threatens 
young infants, who are vulnerable to severe pertussis complications and who only receive 
adequate protection after completing the primary series of vaccinations at the age of 6 
months (Kilgore et al. 2016). 
The increased pertussis incidence has led to pertussis outbreaks in healthcare 
settings (including neonatal care) (Leekha et al. 2009, Maltezou et al. 2013, Heininger 2014) 
in which healthcare workers (HCWs) are apparently either the introductory source or part of 
the transmission chain. Apart from the morbidity and mortality among infants who contract 
pertussis during hospitalisation, nosocomial pertussis outbreaks generate considerable costs 
for containment strategies, antibiotic prophylaxis or therapy, and sometimes ad hoc 
vaccination strategies (Daskalaki et al. 2007, Leekha et al. 2009, Tariq et al. 2015). In high-
income countries, a pertussis booster vaccination for HCWs has been recommended, as part 
of a cocooning strategy aiming to prevent transmission to patients, particularly young infants 
(Commission 2000, Wirsing von Konig et al. 2005, Miller 2014). Introducing such a strategy  
might also reduce costs (Daskalaki et al. 2007, Greer et al. 2011, Tariq et al. 2015). The USA, 
Australia, and nine European countries have adopted these recommendations and 
introduced pertussis booster vaccination for HCWs and other close contacts in a cocooning 
strategy to prevent pertussis transmission to infants (Maltezou et al. 2014).  
However, pertussis vaccination uptake among HCWs in high-income countries is 
reportedly a problematic 11%–85% (Peadon et al. 2007, Guthmann et al. 2012, Mir et al. 
2012, Lu et al. 2014, MacDougall et al. 2015, Ryser et al. 2015, Tuckerman et al. 2015, 
Walther et al. 2015, Harrison et al. 2016, Maltezou et al. 2016, Paranthaman et al. 2016). A 
vaccination programme designed to carefully target the barriers and enablers of acceptance 
could ensure optimal uptake. This programme would require a coherent theory- and 
evidence-based approach (Grimshaw et al. 2012, Grol 2013, Baker et al. 2015, Kok et al. 
2016). Insight into the determinants influencing the acceptance of pertussis vaccination by 
HCWs is crucial. Therefore, this study aims to assess the intention of HCWs to accept a 
pertussis cocooning vaccination and to examine and quantify the determinants that 
influence this intention. 
Methods 
Study design and population 
In our cross-sectional questionnaire study among Dutch HCWs we targeted maternity 
assistants, midwives, and paediatric nurses specifically. A possible future programme of 
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pertussis cocooning vaccination would most likely include these professionals because they 
care for infants in the vulnerable first half year of their lives.  
Questionnaire and variables  
Our Dutch questionnaire is based on a theoretical framework (Figure 1). The 
framework, which describes the various determinants for accepting pertussis vaccination, 
originated from the results of a literature review, our previous qualitative study (Visser et al. 
2016), and application of the Reasoned Action Approach (Fishbein et al. 2010). The 
questionnaire included 123 items and was developed in parallel with a study of parental 
intention to accept pertussis vaccination (published elsewhere) (Visser et al. 2016). 
The primary outcome measure of the questionnaire was the HCW intention of 
accepting a pertussis vaccination if it were offered in a cocooning strategy. We measured 
both personal and psychosocial determinants that potentially influence the intention to 
accept vaccination, as well as potential determinants of attitude (behavioural beliefs). The 
personal determinants of intention included personal characteristics, vaccination history, 
and pertussis experience. 
The psychosocial determinants included attitude, social norm, perceived behavioural 
control, anticipated negative affect, and decisional uncertainty. The first three are main 
psychosocial determinants of behaviour derived from the Reasoned Action Approach. The 
remaining two determinants were relevant in the qualitative study. The behavioural beliefs 
underlying attitude were selected from the qualitative study findings and the literature 
review. Table 1 and Appendix 1 show the psychosocial measures and behavioural beliefs. 
We used a seven-point Likert scale to measure the primary outcome (intention), the 
psychosocial determinants of intention, and the behavioural beliefs underlying attitude. We 
combined items that were theoretically linked, but only when there was enough internal 
consistency (Cronbach’s Alpha α > 0.70 or Pearson correlation r > 0.60). Items for each 
participant were then averaged into one single measure.  
Data collection 
In November and December of 2012, we invited maternity assistants, midwives, and 
paediatric nurses to participate. We used a pragmatic approach for collecting data for each 
group. Potential participants had a month to complete the questionnaire. Based on a power 
calculation, we needed at least 200 respondents in each group. To increase the response 
rates, the eligible populations were informed that every 20th participant would receive a 
small gift voucher.  
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Figure 1. Theoretical framework for accepting a pertussis cocooning vaccination 
 
Dark grey – based on Reasoned Action Approach 
Light grey – based on previous qualitative research, and a literature search 
 
Maternity assistants care for 95% of mothers and children in their own homes after 
delivery (Herten 2013). A branch organisation representing 70% of the Dutch maternity care 
organisations invited their 35 members to participate. Of the ten maternity care 
organisations interested in participating, seven were selected in an even distribution over 
the Netherlands. These organisations e-mailed an invitation with a link to the online 
questionnaire to their 2180 maternity assistants. No reminders were sent because enough 
respondents replied in the given time. 
 
Table 1. Overview of determinants within intention, psychosocial determinants, and 
attitudinal beliefs 
Determinant in theoretical model Determinant measured Number of 
items* 
   
Intention Intention 3 
   
Psychosocial determinants   
Attitude Attitude 5 
Social norm Social norm 8 
Perceived control Perceived capacity 2 
 Perceived autonomy 1 
Decisional uncertainty Decisional uncertainty 3 
Anticipated negative affect Non-acceptance 3 
 Acceptance 4 
   
Attitudinal beliefs   
Risk perception Susceptibility of child to pertussis 1 
 Severity of pertussis for child 1 
 Susceptibility of pertussis to oneself 1 
 Susceptibility of professionals to pertussis 1 
 Severity of pertussis for oneself 1 
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 Susceptibility to transmission  1 
 Perceived impact of hygiene on transmission 1 
 Perceived impact of work stop on transmission 1 
 Severity of transmission 1 
 Susceptibility to side effects of vaccination 5 
 Severity of vaccination side effects 2 
General beliefs about vaccination  Consideration, naturalistic beliefs and fear 6 
General beliefs about vaccination policy Too many vaccinations for professionals 1 
Importance of following governmental advice 1 
Financial influence of pharmaceutical companies  1 
Beliefs about pertussis policy Agreement with national policy 5 
 Goal of policy: to diminish health costs 1 
 Goal of policy: to diminish sick leave 1 
Outcome expectations Perceived efficacy for oneself 2 
 Perceived efficacy for patients 5 
 Perceived cost-benefit 3 
 Perceived impact on employability 1 
 Perceived fear of blame 1 
Moral norm Justice 1 
 Responsibility 7 
*within the measured determinant  
 
Community midwives work autonomously in private practices and take care of 
low-risk births at home or in the hospital. Clinical midwives working in hospitals are 
supervised by gynaecologists. Their professional association provided the addresses of 525 
community midwife practices and 317 clinical midwives. Each received a request to 
complete the questionnaire, either online or in print. Midwives in private practices were 
asked to appoint one affiliated midwife to complete the questionnaire. No reminders were 
needed as enough respondents replied in the given time. 
We selected university and general hospitals, evenly distributed among the 91 Dutch 
hospitals in 2012 (Panteia/EIM 2013) to participate. We asked their managers of paediatric 
wards and neonatal intensive care units to e-mail invitations with a link to our online 
questionnaire to all their nurses who work with children aged 0–6 months. Twenty of the 21 
hospitals we approached agreed to participate. Approximately 900 nurses were invited. The 
managers were asked to send reminders after 3 weeks. 
We used the predictive analytic computer software SPSS (Statistical Product and 
Service Solutions, IBM, New York, version 22) to process and analyse the data. No items 
were missing in the completed online questionnaires since this was required for completion. 
We excluded unfinished paper questionnaires from the analysis. Incomplete items were 
entered as “missing”. 
Data analysis 
First, we descriptively analysed the personal and psychosocial measures 
(frequencies). We dichotomized determinants (≥ 5.0 was positive; < 5.0 was negative) for 
descriptive purposes, where relevant. Those measures for which more than 90% of the 
respondents gave the same answer were excluded from further analysis because of low 
variability. Since the intention data showed a non-normal distribution for each group, we 
dichotomized the intention measure (≥ 5.0 for intention, < 5.0 for no intention) for further 
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analysis. We used univariate and multivariate logistic regression analysis to assess the 
association between intention and its personal and psychosocial determinants. We chose 
the Nagelkerke index to express a pseudo R2 to approximate the explained variance of the 
multivariate logistic model. To assess the contribution of the beliefs in explaining attitude, 
we used a univariate and multivariate linear regression analysis. We used the R2 to express 
the explained variance in the multivariate linear model. Those determinants correlating (r > 
0.3) with the outcome variable (intention or attitude) in the univariate analyses were 
entered simultaneously in the multivariate model to assess their unique contribution to 
explaining the outcome variable. We built a final multivariate regression model by 
backwardly eliminating the non-significant determinants until only significant determinants 
(p < 0.05) remained. 
Ethical review 
The Medical Ethics Committee of the District of Arnhem – Nijmegen assessed the 
study and concluded that it was exempt from their approval (reference number: 2010/475). 
Results 
Population 
Altogether, 486 maternity assistants, 320 midwives, and 200 paediatric nurses 
completed the questionnaire (Table 2) . Most were women. All the groups had equally high 
vaccination coverage of their own childhood vaccinations, which is comparable to the total 
Dutch vaccination coverage of 92%–95% (van Lier et al. 2015). However, their children’s 
vaccination coverage differed: fewer midwives vaccinated their children than maternity 
assistants and paediatric nurses. The rates for participants influenced by a specific 
philosophical background (e.g. religion, homeopathy, natural cure, or anthroposophy) were 
slightly high compared to the 8.2% in the general population (Mollema L 2009). The rates of 
experience with pertussis in children differed among the groups, as expected due to the 
nature of their profession. 
Intention 
In all, 67% of the maternity assistants, 53% of the midwives, and 45% of the 
paediatric nurses intended to accept pertussis vaccination (Table 2). The mean scores on the 
intention scale (range 1–7) were 5.3 (SD 1.8), 4.5 (SD 2.0), and 4.0 (SD 2.0), respectively.  
Determinants of intention 
Most participating HCWs considered it their autonomous choice to accept or decline 
pertussis vaccination (89.5%, 93.4%, and 95.0%, respectively) and said they could get 
vaccinated if they wanted to (82.9%, 86.4%, and 76.0%, respectively). However, considerably 
fewer HCWs had a positive attitude towards pertussis vaccination (55.6%, 28.6%, and 31.0%, 
respectively) or thought important others would value the vaccination positively (66.6%, 
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slightly high compared to the 8.2% in the general population (Mollema L 2009). The rates of 
experience with pertussis in children differed among the groups, as expected due to the 
nature of their profession. 
Intention 
In all, 67% of the maternity assistants, 53% of the midwives, and 45% of the 
paediatric nurses intended to accept pertussis vaccination (Table 2). The mean scores on the 
intention scale (range 1–7) were 5.3 (SD 1.8), 4.5 (SD 2.0), and 4.0 (SD 2.0), respectively.  
Determinants of intention 
Most participating HCWs considered it their autonomous choice to accept or decline 
pertussis vaccination (89.5%, 93.4%, and 95.0%, respectively) and said they could get 
vaccinated if they wanted to (82.9%, 86.4%, and 76.0%, respectively). However, considerably 
fewer HCWs had a positive attitude towards pertussis vaccination (55.6%, 28.6%, and 31.0%, 
respectively) or thought important others would value the vaccination positively (66.6%, 
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48.6%, and 41.2%, respectively). Part of the participating HCWs were uncertain about 
vaccination (24.1%, 28.0%, and 35.0%, respectively) and anticipated regret (negative affect) 
for refusing vaccination if one of their patients contracted pertussis (59.5%, 47.3%, and 
36.0%, respectively). Univariate logistic regression of the personal determinants showed that 
acceptance of a previously offered influenza vaccination was associated with the intention to 
accept pertussis vaccination in the three HCW groups presented here. All the psychosocial 
determinants, except perceived control and autonomy for the paediatric nurses, were 
significantly associated with intention (Table 3). 
In the multivariate analyses, the attitude of the maternity assistants, midwives, and 
paediatric nurses, the anticipated affect regarding non-acceptance and decisional 
uncertainty were uniquely associated with the intention to accept a pertussis vaccination in 
the three target groups. Previous influenza vaccination, social norm, perceived capacity, and 
anticipated affect regarding acceptance showed a unique association only for one or two 
specific groups (Table 4). 
Determinants of attitude 
Most maternity assistants, midwives, and paediatric nurses classified pertussis in 
infants as severe (97.9%, 95.6%, and 92.0%, respectively) and said they would feel very bad if 
they had infected an infant patient (98.8%, 97.5%, and 98.0%, respectively). Only some 
HCWs felt susceptible to pertussis themselves (15.8%, 5.9%, and 8.5%, respectively), 
although they believed that there was a higher susceptibility for HCWs in their profession in 
general (25.1%, 29.1%, and 32.0%, respectively). About half the maternity assistants (46.9%) 
and midwives (44.9%) felt that hygienic measures would reduce the chance of their 
transmitting pertussis to an infant versus 25.5% of the paediatric nurses. While 54.4% of the 
midwives and 51.0% of the paediatric nurses agreed with a policy advising the pertussis 
vaccination of HCWs with infant contact, 76.1% of the maternity assistants agreed. The 
participants who felt morally responsible to help prevent patients from contracting pertussis 
included 71.2% of the maternity assistants, 60.9% of the midwives, and 48.5% of the 
paediatric nurses. 
Univariate linear regression of the determinants of attitude showed that most of 
these determinants were significantly associated with the attitude towards pertussis 
cocooning vaccination (p < 0.001 and r > 0.3; Appendix 2). In the multivariate analysis, 
general vaccination beliefs, agreement with policy advice to vaccinate HCWs, perceived 
cost–benefit ratio, and perceived personal responsibility to prevent pertussis were uniquely 
associated with the attitude towards pertussis cocooning vaccination of all target groups. 
Several risk perception determinants, beliefs about general vaccination policy, and the 
perceived efficacy of cocooning showed a unique association only for one or two of the 
target groups (Table 5).  
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48.6%, and 41.2%, respectively). Part of the participating HCWs were uncertain about 
vaccination (24.1%, 28.0%, and 35.0%, respectively) and anticipated regret (negative affect) 
for refusing vaccination if one of their patients contracted pertussis (59.5%, 47.3%, and 
36.0%, respectively). Univariate logistic regression of the personal determinants showed that 
acceptance of a previously offered influenza vaccination was associated with the intention to 
accept pertussis vaccination in the three HCW groups presented here. All the psychosocial 
determinants, except perceived control and autonomy for the paediatric nurses, were 
significantly associated with intention (Table 3). 
In the multivariate analyses, the attitude of the maternity assistants, midwives, and 
paediatric nurses, the anticipated affect regarding non-acceptance and decisional 
uncertainty were uniquely associated with the intention to accept a pertussis vaccination in 
the three target groups. Previous influenza vaccination, social norm, perceived capacity, and 
anticipated affect regarding acceptance showed a unique association only for one or two 
specific groups (Table 4). 
Determinants of attitude 
Most maternity assistants, midwives, and paediatric nurses classified pertussis in 
infants as severe (97.9%, 95.6%, and 92.0%, respectively) and said they would feel very bad if 
they had infected an infant patient (98.8%, 97.5%, and 98.0%, respectively). Only some 
HCWs felt susceptible to pertussis themselves (15.8%, 5.9%, and 8.5%, respectively), 
although they believed that there was a higher susceptibility for HCWs in their profession in 
general (25.1%, 29.1%, and 32.0%, respectively). About half the maternity assistants (46.9%) 
and midwives (44.9%) felt that hygienic measures would reduce the chance of their 
transmitting pertussis to an infant versus 25.5% of the paediatric nurses. While 54.4% of the 
midwives and 51.0% of the paediatric nurses agreed with a policy advising the pertussis 
vaccination of HCWs with infant contact, 76.1% of the maternity assistants agreed. The 
participants who felt morally responsible to help prevent patients from contracting pertussis 
included 71.2% of the maternity assistants, 60.9% of the midwives, and 48.5% of the 
paediatric nurses. 
Univariate linear regression of the determinants of attitude showed that most of 
these determinants were significantly associated with the attitude towards pertussis 
cocooning vaccination (p < 0.001 and r > 0.3; Appendix 2). In the multivariate analysis, 
general vaccination beliefs, agreement with policy advice to vaccinate HCWs, perceived 
cost–benefit ratio, and perceived personal responsibility to prevent pertussis were uniquely 
associated with the attitude towards pertussis cocooning vaccination of all target groups. 
Several risk perception determinants, beliefs about general vaccination policy, and the 
perceived efficacy of cocooning showed a unique association only for one or two of the 
target groups (Table 5).  
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Table 4. Multivariate logistic regression of personal and psychosocial determinants of HCWs’ 
intention to accept a pertussis cocooning vaccination, including maternity assistants, 
midwives, and paediatric nurses  
Determinants in the final 
model 
Maternity assistants a Midwives b Paediatric nurses c 
 OR (95% CI) p OR (95% CI) p OR (95% CI) p 
Personal determinants       
Previous influenza 
vaccinationd  
 Accepted 
 Not offered 
 
 
  
5.08 (1.65–15.67) 
4.85 (1.45–16.22) 
.008  
 
 
       
Psychosocial determinants       
Attitude 7.37 (3.70–14.67) <.001 5.48 (2.56–11.73) <.001 9.19 (3.80–22.23) <.001 
Social norm 1.62 (1.07–2.47) .023   1.66 (1.01–2.75) .046 
Perceived capacity 1.55 (1.04–2.33) .032 2.04 (1.18–3.51) .011   
Anticipated effect       
 Non-acceptance 1.64 (1.14–2.37) .008 1.52 (1.08–2.14) .017 1.64 (1.02–2.63) .042 
 Acceptance   0.28 (0.13–0.57) .001   
Decisional uncertainty 0.35 (0.23–0.52) <.001 0.48 (0.33–0.71) <.001 0.42 (0.23–0.75) .004 
a) n=401 (85 missing), pseudo R2= .84 
b) n=301 (19 missing), pseudo R2= .82 
c) n=182 (18 missing), pseudo R2= .82 
d) Categorical variable, non-acceptance is a control variable 
Table 5. Multivariate linear regression analysis of the determinants of HCWs’ attitudes to 
pertussis cocooning vaccination including maternity assistants, midwives, and paediatric 
nurses 
Determinants in the final 
model 
Maternity assistantsa  Midwivesb  Paediatric nursesc  
 β (95% CI) p β (95% CI) p β (95% CI) p 
Risk perception       
 Susceptibility of child 0.76 (0.36–0.116) <.001 0.07 (0.01–0.13) .029   
 Susceptibility of 
 professionals 
    0.12 (0.06–0.17) <.001 
 Susceptibility to side 
 effects 
-0.11 (-0.18 to -0.04) .002     
 Severity of side effects -0.05 (-0.09 to -0.01) .026   -0.09 (-0.17to -0.01) .023 
General vaccination beliefs 0.18 (0.11–0.25) <.001 0.25 (0.18–0.32) <.001 0.30 (0.20–0.40) <.001 
Beliefs about vaccination 
policy 
      
 Importance of  following 
 governmental advice 
0.16 (0.10–0.21) <.001   0.15 (0.08–0.23) <.001 
Beliefs about pertussis 
policy 
      
 Agreement with 
 pertussis policy 
0.22 (0.13–0.31) <.001 0.38 (0.25–0.51) <.001 0.22 (0.08–0.36) .002 
Outcome expectations       
 Perceived efficacy for 
 patients 
0.08 (0.01–0.15) .035     
 Perceived cost-benefit 0.10 (0.05–0.16) <.001 0.18 (0.11–0.26) <.001 0.16 (0.07–0.25) <.001 
Moral norm       
 Responsibility 0.29 (0.21–0.37) <.001 0.16 (0.06–0.25) .001 0.15 (0.05–0.25) .004 
e) n= 486 (0 missing), R2=0.82 
f) n= 317 (3 missing), R2=0.79 
g) n= 200 (0 missing), R2=0.78 
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Table 4. Multivariate logistic regression of personal and psychosocial determinants of HCWs’ 
intention to accept a pertussis cocooning vaccination, including maternity assistants, 
midwives, and paediatric nurses  
Determinants in the final 
model 
Maternity assistants a Midwives b Paediatric nurses c 
 OR (95% CI) p OR (95% CI) p OR (95% CI) p 
Personal determinants       
Previous influenza 
vaccinationd  
 Accepted 
 Not offered 
 
 
  
5.08 (1.65–15.67) 
4.85 (1.45–16.22) 
.008  
 
 
       
Psychosocial determinants       
Attitude 7.37 (3.70–14.67) <.001 5.48 (2.56–11.73) <.001 9.19 (3.80–22.23) <.001 
Social norm 1.62 (1.07–2.47) .023   1.66 (1.01–2.75) .046 
Perceived capacity 1.55 (1.04–2.33) .032 2.04 (1.18–3.51) .011   
Anticipated effect       
 Non-acceptance 1.64 (1.14–2.37) .008 1.52 (1.08–2.14) .017 1.64 (1.02–2.63) .042 
 Acceptance   0.28 (0.13–0.57) .001   
Decisional uncertainty 0.35 (0.23–0.52) <.001 0.48 (0.33–0.71) <.001 0.42 (0.23–0.75) .004 
a) n=401 (85 missing), pseudo R2= .84 
b) n=301 (19 missing), pseudo R2= .82 
c) n=182 (18 missing), pseudo R2= .82 
d) Categorical variable, non-acceptance is a control variable 
Table 5. Multivariate linear regression analysis of the determinants of HCWs’ attitudes to 
pertussis cocooning vaccination including maternity assistants, midwives, and paediatric 
nurses 
Determinants in the final 
model 
Maternity assistantsa  Midwivesb  Paediatric nursesc  
 β (95% CI) p β (95% CI) p β (95% CI) p 
Risk perception       
 Susceptibility of child 0.76 (0.36–0.116) <.001 0.07 (0.01–0.13) .029   
 Susceptibility of 
 professionals 
    0.12 (0.06–0.17) <.001 
 Susceptibility to side 
 effects 
-0.11 (-0.18 to -0.04) .002     
 Severity of side effects -0.05 (-0.09 to -0.01) .026   -0.09 (-0.17to -0.01) .023 
General vaccination beliefs 0.18 (0.11–0.25) <.001 0.25 (0.18–0.32) <.001 0.30 (0.20–0.40) <.001 
Beliefs about vaccination 
policy 
      
 Importance of  following 
 governmental advice 
0.16 (0.10–0.21) <.001   0.15 (0.08–0.23) <.001 
Beliefs about pertussis 
policy 
      
 Agreement with 
 pertussis policy 
0.22 (0.13–0.31) <.001 0.38 (0.25–0.51) <.001 0.22 (0.08–0.36) .002 
Outcome expectations       
 Perceived efficacy for 
 patients 
0.08 (0.01–0.15) .035     
 Perceived cost-benefit 0.10 (0.05–0.16) <.001 0.18 (0.11–0.26) <.001 0.16 (0.07–0.25) <.001 
Moral norm       
 Responsibility 0.29 (0.21–0.37) <.001 0.16 (0.06–0.25) .001 0.15 (0.05–0.25) .004 
e) n= 486 (0 missing), R2=0.82 
f) n= 317 (3 missing), R2=0.79 
g) n= 200 (0 missing), R2=0.78 
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Discussion 
The numbers of HCWs who intended to accept pertussis cocooning vaccination 
differed among the three target groups in our study. The determinants influencing the 
intentions of all groups to accept vaccination include attitude, anticipated affect regarding 
non-acceptance, and decisional uncertainty. Social norm, perceived capacity, anticipated 
negative affect regarding acceptance, and previous acceptance of influenza vaccination 
influenced the intentions in one or two groups. The attitude toward pertussis cocooning 
vaccination in all HCW groups was further explained by general vaccination beliefs, 
agreement with policy advice to vaccinate HCWs, perceived cost-benefit ratio, and perceived 
personal responsibility to prevent pertussis. 
Intention 
The intention rates in this study can be classified as low. Considering the well-known 
intention-behaviour gap would make the actual uptake in this population even lower 
(Sheeran P. Strobe W 2002). 
Only a few previous studies describe the intention of HCWs to accept a pertussis 
vaccination. The results range from 15% to 76% (Goins et al. 2007, Top et al. 2010, Taddei et 
al. 2014). The intention to accept a pertussis vaccination in this study is comparable to the 
reported actual acceptance in most studies coming from countries where a HCW pertussis 
booster is recommended and voluntary (range 46%–75%) (Peadon et al. 2007, Mir et al. 
2012, MacDougall et al. 2015, Ryser et al. 2015, Tuckerman et al. 2015, Walther et al. 2015) . 
Some studies report a lower vaccination uptake (range 11%–30%) (Guthmann et al. 2012, Lu 
et al. 2014). However, one has recently reported a high uptake of over 85% (Paranthaman et 
al. 2016), which could be credited to the specific timing of the pertussis campaign: it took 
place during a local pertussis outbreak. 
Previous studies of pertussis cocooning acceptance report differences in vaccination 
uptake among HCWs. These studies show that the acceptance rate of pertussis cocooning 
vaccination is generally lower among nurses than other HCWs (Peadon et al. 2007, Baron-
Epel et al. 2012, Guthmann et al. 2012, Ryser et al. 2015). This is consistent with our data. To 
our knowledge, only Guthmann’s study (Guthmann et al. 2012) reports the pertussis 
vaccination coverage among midwives; namely, 43.8%, comparable to the 53.0% in this 
study. Notably, the acceptance of pertussis cocooning has only been described for HCWs 
who work in hospitals, whereas most maternity assistants and midwives in our study work 
outside the hospital. 
Determinants of intention 
Several vaccination acceptance studies in different settings for various vaccines show 
that attitude, social norm, and perceived capacity (or self-efficacy) are important predictors 
of the intention to accept vaccination (Fisher et al. 2013, van Keulen et al. 2013, Corace et al. 
2016, Myers 2016). This agrees with our findings. In studies of the HCW acceptance of 
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pertussis cocooning, previous acceptance of influenza vaccination and perceived 
recommendation (by national or local authorities) are apparently common determinants 
that are also reflected in our potential determinants of intention (Mir et al. 2012, Lu et al. 
2014, Tuckerman et al. 2015, Paranthaman et al. 2016). In our study, the association 
between previous influenza vaccination and intention was only significant for the midwives. 
Perceived recommendation can be understood as part of the social norm, which is 
consistent with our study. 
Anticipated regret or negative affect (especially regarding non-acceptance) has been 
considered a determinant of vaccination behaviour before (Lagoe et al. 2015, Leder et al. 
2015). The additional value of anticipated negative affect these studies suggested agrees 
with our findings.  
We added decisional uncertainty as a determinant because of the profound influence 
it showed in our previous qualitative research. To our knowledge, no other studies have 
considered decisional uncertainty as a determinant, but the difficulty of deciding whether to 
accept vaccination has been described previously (Wroe et al. 2004). Peadon et al. (Peadon 
et al. 2007) state that non-acceptors of pertussis vaccination need more information for 
their decision. The finding in this study that decisional uncertainty is uniquely associated 
with the intention to accept, matches our previous study (Visser et al. 2016). This aligns with 
studies assessing the effect of decision aids on vaccination, which showed a reduction of 
decisional conflict and an increase in uptake(Chambers et al. 2012, Shourie et al. 2013). The 
decisional uncertainty in HCWs regarding their own vaccinations raises concerns on how this 
potentially impacts their role in promoting vaccination among their patients, such as new 
parents making vaccination decisions for their children.  
In all our target groups, attitude, anticipated negative affect regarding 
non-acceptance (regret), and decisional uncertainty were significantly associated with 
intention. Social norm, perceived capacity, and anticipated affect regarding acceptance were 
only significantly associated with intention in a specific target group. First, social norm only 
showed a significant association for maternity assistants and paediatric nurses, not for 
midwives. It could be argued that the autonomous practice of independent midwives 
contributed to this finding. Second, perceived capacity did not influence the paediatric 
nurses. These nurses might be used to the organisation of work-related vaccinations in their 
hospitals and therefore see fewer constraints in this respect. Third, anticipated negative 
affect regarding acceptance only appeared for midwives. This matches and is tentatively 
explained by our finding that midwives were more likely to have a specific philosophical 
background. 
Determinants of attitude 
The risk perception (or fear) for vaccination side effects and the perceived 
susceptibility to pertussis are frequently described regarding the acceptance of pertussis 
cocooning vaccination by HCWs (Peadon et al. 2007, Harrison et al. 2016, Paranthaman et al. 
2016). This is in line with our study, where the aspects of risk perception showed a unique 
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Discussion 
The numbers of HCWs who intended to accept pertussis cocooning vaccination 
differed among the three target groups in our study. The determinants influencing the 
intentions of all groups to accept vaccination include attitude, anticipated affect regarding 
non-acceptance, and decisional uncertainty. Social norm, perceived capacity, anticipated 
negative affect regarding acceptance, and previous acceptance of influenza vaccination 
influenced the intentions in one or two groups. The attitude toward pertussis cocooning 
vaccination in all HCW groups was further explained by general vaccination beliefs, 
agreement with policy advice to vaccinate HCWs, perceived cost-benefit ratio, and perceived 
personal responsibility to prevent pertussis. 
Intention 
The intention rates in this study can be classified as low. Considering the well-known 
intention-behaviour gap would make the actual uptake in this population even lower 
(Sheeran P. Strobe W 2002). 
Only a few previous studies describe the intention of HCWs to accept a pertussis 
vaccination. The results range from 15% to 76% (Goins et al. 2007, Top et al. 2010, Taddei et 
al. 2014). The intention to accept a pertussis vaccination in this study is comparable to the 
reported actual acceptance in most studies coming from countries where a HCW pertussis 
booster is recommended and voluntary (range 46%–75%) (Peadon et al. 2007, Mir et al. 
2012, MacDougall et al. 2015, Ryser et al. 2015, Tuckerman et al. 2015, Walther et al. 2015) . 
Some studies report a lower vaccination uptake (range 11%–30%) (Guthmann et al. 2012, Lu 
et al. 2014). However, one has recently reported a high uptake of over 85% (Paranthaman et 
al. 2016), which could be credited to the specific timing of the pertussis campaign: it took 
place during a local pertussis outbreak. 
Previous studies of pertussis cocooning acceptance report differences in vaccination 
uptake among HCWs. These studies show that the acceptance rate of pertussis cocooning 
vaccination is generally lower among nurses than other HCWs (Peadon et al. 2007, Baron-
Epel et al. 2012, Guthmann et al. 2012, Ryser et al. 2015). This is consistent with our data. To 
our knowledge, only Guthmann’s study (Guthmann et al. 2012) reports the pertussis 
vaccination coverage among midwives; namely, 43.8%, comparable to the 53.0% in this 
study. Notably, the acceptance of pertussis cocooning has only been described for HCWs 
who work in hospitals, whereas most maternity assistants and midwives in our study work 
outside the hospital. 
Determinants of intention 
Several vaccination acceptance studies in different settings for various vaccines show 
that attitude, social norm, and perceived capacity (or self-efficacy) are important predictors 
of the intention to accept vaccination (Fisher et al. 2013, van Keulen et al. 2013, Corace et al. 
2016, Myers 2016). This agrees with our findings. In studies of the HCW acceptance of 
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pertussis cocooning, previous acceptance of influenza vaccination and perceived 
recommendation (by national or local authorities) are apparently common determinants 
that are also reflected in our potential determinants of intention (Mir et al. 2012, Lu et al. 
2014, Tuckerman et al. 2015, Paranthaman et al. 2016). In our study, the association 
between previous influenza vaccination and intention was only significant for the midwives. 
Perceived recommendation can be understood as part of the social norm, which is 
consistent with our study. 
Anticipated regret or negative affect (especially regarding non-acceptance) has been 
considered a determinant of vaccination behaviour before (Lagoe et al. 2015, Leder et al. 
2015). The additional value of anticipated negative affect these studies suggested agrees 
with our findings.  
We added decisional uncertainty as a determinant because of the profound influence 
it showed in our previous qualitative research. To our knowledge, no other studies have 
considered decisional uncertainty as a determinant, but the difficulty of deciding whether to 
accept vaccination has been described previously (Wroe et al. 2004). Peadon et al. (Peadon 
et al. 2007) state that non-acceptors of pertussis vaccination need more information for 
their decision. The finding in this study that decisional uncertainty is uniquely associated 
with the intention to accept, matches our previous study (Visser et al. 2016). This aligns with 
studies assessing the effect of decision aids on vaccination, which showed a reduction of 
decisional conflict and an increase in uptake(Chambers et al. 2012, Shourie et al. 2013). The 
decisional uncertainty in HCWs regarding their own vaccinations raises concerns on how this 
potentially impacts their role in promoting vaccination among their patients, such as new 
parents making vaccination decisions for their children.  
In all our target groups, attitude, anticipated negative affect regarding 
non-acceptance (regret), and decisional uncertainty were significantly associated with 
intention. Social norm, perceived capacity, and anticipated affect regarding acceptance were 
only significantly associated with intention in a specific target group. First, social norm only 
showed a significant association for maternity assistants and paediatric nurses, not for 
midwives. It could be argued that the autonomous practice of independent midwives 
contributed to this finding. Second, perceived capacity did not influence the paediatric 
nurses. These nurses might be used to the organisation of work-related vaccinations in their 
hospitals and therefore see fewer constraints in this respect. Third, anticipated negative 
affect regarding acceptance only appeared for midwives. This matches and is tentatively 
explained by our finding that midwives were more likely to have a specific philosophical 
background. 
Determinants of attitude 
The risk perception (or fear) for vaccination side effects and the perceived 
susceptibility to pertussis are frequently described regarding the acceptance of pertussis 
cocooning vaccination by HCWs (Peadon et al. 2007, Harrison et al. 2016, Paranthaman et al. 
2016). This is in line with our study, where the aspects of risk perception showed a unique 
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correlation with the attitudes of maternity assistants and paediatric nurses. The perceived 
susceptibility of a child to pertussis significantly influences the attitude of midwives toward a 
pertussis cocooning vaccination. Paranthaman also recently described this aspect of risk 
perception as a determinant of acceptance (Paranthaman et al. 2016). 
In our study, “general vaccination beliefs” include general critical vaccination views, 
consideration, and naturalistic beliefs. Studies in other vaccination settings have described 
parts of this determinant. Harmsen (Harmsen 2014) describes the influence of deliberate 
choice and disease beliefs on the acceptance of the National Immunisation Programme. 
These items seem identical to our items about consideration and naturalistic beliefs.  
In our study, trust in government was reflected in the general beliefs about 
vaccination policy, and showed an independent association with the attitudes of maternity 
assistants and paediatric nurses. Trust issues were previously presented as determinants of 
pertussis cocooning acceptance (Baron-Epel et al. 2012, MacDougall et al. 2015), and they 
are important in the broader literature about vaccination acceptance (Black et al. 2010, 
Larson et al. 2011, Yaqub et al. 2014). 
To our knowledge, agreement with vaccination policy and perceived cost-benefit 
have neither been described as determinants of pertussis vaccination acceptance nor as 
determinants of acceptance in other vaccination settings. In our study, these factors are 
uniquely associated with attitude in the three target groups. The perceived efficacy of 
pertussis cocooning was previously described as a determinant of parental and HCW 
acceptance of pertussis cocooning (Mir et al. 2012). However, this shows significant 
association only with attitude for the maternity assistants here. 
Responsibility reflects the beliefs that express a moral responsibility towards patients 
to accept a vaccination for preventing pertussis transmission and a notion that acceptance of 
pertussis cocooning vaccination is part of their professional role. Previously, ethicists 
presented this line of thinking as an argument in the discussion of mandatory-versus-
voluntary vaccination (van Delden et al. 2008, Ottenberg et al. 2011). Such responsibility has 
not been described in the literature about the determinants of vaccination acceptance. 
However, some studies indicate that a key reason for HWCs to accept a pertussis cocooning 
vaccination is to protect their patients (Mir et al. 2012, Vasilevska et al. 2014, Harrison et al. 
2016, Paranthaman et al. 2016). This resembles the responsibility described here. 
Strengths and limitations 
This article presents a complete set of determinants within a robust theoretical 
framework and is based on the questionnaire results of a large number of respondents (1006 
in total). Similar to our previous study of the determinants of parental acceptance of 
pertussis cocooning, we used an extensive questionnaire based on our previous qualitative 
study, a literature search, and theory (Visser et al. 2016, Visser et al. 2016). Although our 
HCW groups showed some result variance, the theoretical framework again provides a good 
fit. 
This study has some limitations. We note that some determinants were measured 
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with one item, which could have reduced measurement specificity. At the time of the study, 
pertussis cocooning vaccination for HCWs was under review for regular care and was not 
being recommended. Our choice to include specific HCW target groups was not extensive. 
Given the differences among our HCW groups, this might limit the representativeness for 
other specific HCW groups who work with infants, such as peadiatricians. Furthermore, this 
study is performed within the Dutch healthcare system, which might limit the 
generalisability of the findings to other healthcare systems where especially maternity 
assistants and midwives have different professional roles. 
Another limitation is a potential response bias. The HCWs who returned the 
questionnaire were possibly the HCWs with the most distinct opinions about vaccination. An 
indication for some selection might be that the midwives who declined vaccination in the 
National Immunisation Programme for their own children were overrepresented (21.4% 
versus around 5% in the general Dutch population (van Lier et al. 2015)), and that a relatively 
high number of HCWs indicated to be influenced by a specific philosophical background 
(11.7% for the maternity assistants, 16.3% for the midwives, and 13.0% for the paediatric 
nurses, compared to 8.2% in the general population (Mollema L 2009)). This potential 
response bias might affect the generalisability of the presented frequencies. However, it 
should not have any effect on the relation between determinants and outcome measures, 
which was the main aim of our study, particularly because of the high number of total 
participants (1006) in this study.  
Conclusion 
We conclude that about half of the participating HCWs intended to accept a pertussis 
cocooning vaccination, but the intention rate varied among the HCW groups. Attitude, 
anticipated affect regarding non-acceptance, and decisional uncertainty were the most 
important determinants of intention. Attitude was further explained by their general 
vaccination beliefs, agreement with a policy advice to vaccinate HCWs, the perceived 
cost-benefit ratio, and the perceived personal responsibility to prevent pertussis in patients. 
This study helps build the evidence base describing determinants of the intention of HCWs 
to accept a pertussis cocooning vaccination. Along with country-specific factors, such as 
costs and logistical barriers, this is essential information for designing an effective 
vaccination programme. Furthermore, it provides a robust framework for these 
determinants, which could also apply in other vaccination contexts. 
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Abstract 
Background 
To design an effective vaccination programme it is essential to target the most 
important determinants of vaccination acceptance within correctly applied behavioural 
change theories. Intervention Mapping (IM) is a method for systematically designing 
behaviour change programmes. In this article, we aim to show the application of 
Intervention Mapping in the planning and design of a vaccination programme, using the 
example of pertussis vaccination for healthcare workers (HCWs). 
Methods 
We applied the first 4 steps of the IM framework: 1) construct a logic model of the 
problem, 2) construct a logic model of change, and 3) design and 4) operationalise a 
preliminary version of a programme aiming to vaccinate HCWs against pertussis.  
Results 
The primary programme goal is to optimize pertussis vaccination uptake among 
HCWs who are directly involved in the care for infants younger than 6 months. We identified 
the most relevant and changeable determinants that would influence pertussis vaccination 
acceptance among these HCWs, and determined specific behavioural and change objectives 
for HCWs in order to achieve the programme goal. On the basis of a literature review, 
behavioural change theory and consensus in the planning group, we decided on the final 
programme content, including: an invitation letter, an information folder, website and 
posters, and a tool assisting online deliberation. A pilot test could not be planned and 
implemented within the project’s timeline because a positive advice from the Health Council 
of the Netherlands was not issued until June 2017. 
Conclusions 
Based on the application of IM for systematic intervention development we designed 
a pertussis vaccination programme for HCWs. By following the IM protocol, we were able to 
develop a theory- and evidence-based vaccination programme that fits the characteristics of 
the target population and intervention context.  
Keywords 
Pertussis; Vaccination; Healthcare worker; Implementation planning; Intervention 
Mapping 
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Introduction 
Pertussis can be a severe disease, especially for young infants. Infants are vulnerable 
to severe complications (e.g. apnoea, convulsions) or even death and are not adequately 
protected by their childhood vaccinations until after they are six months old (Kilgore et al. 
2016). Many countries have reported a resurgence of pertussis in recent decades, despite 
childhood vaccination programmes with high uptake rates (Burns et al. 2014, Miller 2014). A 
Dutch serosurveillance study found antibodies suggestive of a recent pertussis infection in 
one in ten adults, although most of them never noticed the infection, as pertussis can 
present itself as a common cold in adults (de Greeff et al. 2010). This increased pertussis 
incidence has not only caused pertussis in infants and adults, but also led to multiple 
pertussis outbreaks in healthcare settings (including neonatal care) (Leekha et al. 2009, 
Maltezou et al. 2013, Heininger 2014). In the reported pertussis outbreaks in healthcare 
settings, HCWs turned out to be either the introductory source and/or part of the 
transmission chain (Leekha et al. 2009, Maltezou et al. 2013, Heininger 2014). 
In order to prevent pertussis in infants, several pertussis booster vaccination 
programmes have been developed to prevent transmission to the most vulnerable groups 
either indirectly (pertussis cocooning, i.e. vaccinating those surrounding an infant) or more 
directly (maternal pertussis vaccination, i.e. vaccinating pregnant women in the third 
trimester of their pregnancy) (Wirsing von Konig et al. 2005, Miller 2014). In the context of 
cocooning, pertussis vaccination has also been advised for healthcare workers (HCWs), 
aiming to prevent transmission of pertussis and pertussis outbreaks in healthcare settings 
(Commission 2000, Wirsing von Konig et al. 2005, Miller 2014). More specifically, HCW 
pertussis vaccination is recommended for high-income countries by the WHO and the global 
pertussis initiative and is in line with the European legislation on occupational health risks of 
biological agents (Commission 2000, Wirsing von Konig et al. 2005, Miller 2014). 
Furthermore, many high-income countries (including several European countries) adapted 
their national policies and now recommend pertussis vaccination either for all HCWs or 
specific groups of HCWs (Kretsinger et al. 2006, Maltezou et al. 2014). There is no direct 
empirical evidence of this strategy’s efficacy on the reduction of morbidity or mortality in 
children, (Rivero-Santana et al. 2014) but modelling studies suggest that implementation of 
an immunisation programme with at least 25% coverage provides both greater health and 
greater economic benefits than having no vaccination programme (Greer et al. 2011). 
Despite the recommendations, vaccination uptake rates are low among HCWs who work 
with infants, ranging from 11%-85% (Peadon et al. 2007, Guthmann et al. 2012, Mir et al. 
2012, Lu et al. 2014, MacDougall et al. 2015, Ryser et al. 2015, Tuckerman et al. 2015, 
Walther et al. 2015, Harrison et al. 2016, Maltezou et al. 2016, Paranthaman et al. 2016). 
Studies describing determinants of HCW pertussis vaccination acceptance find that the 
perceived risk of pertussis, previous vaccination acceptance, and knowledge about the 
vaccination programme are important correlates of the motivation to vaccinate (Goins et al. 
2007, Peadon et al. 2007, Calderon et al. 2008, Wicker et al. 2008, Top et al. 2010, Baron-
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Epel et al. 2012, Guthmann et al. 2012, Mir et al. 2012, Pulcini et al. 2013, Lu et al. 2014, 
Vasilevska et al. 2014, MacDougall et al. 2015, Ryser et al. 2015, Tuckerman et al. 2015, 
Harrison et al. 2016, Paranthaman et al. 2016). A previous study by our group added 
anticipated regret and decisional uncertainty as determinants of the intention of HCWs to 
vaccinate against pertussis (Visser et al. 2017). 
Some effect evaluations or descriptions of interventions to implement pertussis 
vaccination among HCWs are available. The programmes reported include information and 
educational components (e.g. individual letters, posters or lectures) and various options for 
vaccine delivery (e.g. ward-by-ward vaccination or vaccination on appointment) (Calderon 
et al. 2008, Walther et al. 2015, Paranthaman et al. 2016). Unfortunately, they do not 
provide background information on the development process of the interventions, the 
theoretical and empirical evidence the programmes are based on, or the effectiveness or 
ineffectiveness of specific components of the programmes. 
Previous research has confirmed that a systematic approach to the development of 
interventions leads to better outcomes (Grimshaw et al. 2012, Grol 2013, Baker et al. 2015, 
Kok et al. 2016). This implies that an understanding of the determinants (barriers or 
enablers) underlying a behaviour as well as the correct translation of behavioural change 
methods or techniques to practical applications should play a crucial role in the intervention 
development process (Marshall et al. 2017). Intervention Mapping (IM) describes a protocol 
for the systematic design of effective behaviour change interventions which integrates both 
important aspects, (van Bokhoven et al. 2003, Bartholomew-Eldredge et al. 2016, Durks et 
al. 2017) and is also applicable to the practice of healthcare professionals. 
Other frameworks for the design of behaviour change interventions are available in 
the literature, such as the PRECEDE-PROCEED model(Green LW 2005) and the Behaviour 
Change Wheel.(Michie et al. 2011) However, these models lack a specific focus on how 
theory and empirical evidence can be effectively used to inform the steps of intervention 
development, implementation and evaluation, and do not consider planning for 
interventions that include multiple ecological levels (Bartholomew-Eldredge et al. 2016, Kok 
et al. 2016). 
The systematic design of an intervention with IM results in detailed programme 
descriptions, as well as a plan for implementation and evaluation that can easily be used or 
replicated by others to fine-tune interventions in similar but different contexts. IM has 
previously proven to be effective in the design of vaccination interventions for Human 
Papilloma Virus (HPV) and influenza among HCWs in the Netherlands (Looijmans-van den 
Akker et al. 2011, Pot et al. 2017). 
In this article, we aim to show the application of IM in the planning and design of a 
vaccination programme, using pertussis vaccination of HCWs as an example. We expect that 
an applied example in a vaccination setting might further encourage the systematic 
development of theory- and evidence-based behaviour change interventions in 
implementation research. 
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Methods 
Intervention Mapping (IM) uses a six-step protocol describing an iterative process 
which starts from the health problem and provides an integrated answer to that problem, 
encompassing targets, methods and a plan for action (see Figure 1) (Bartholomew-Eldredge 
et al. 2016). All objectives formed in the first 5 steps should be formulated as measurable 
concepts, which can be evaluated to indicate where the programme requires improvement.  
In each step of the IM process, three perspectives are continuously applied. The 
participation perspective acknowledges that the involvement of stakeholders is essential to 
the success of a programme and therefore stimulates potential target group and 
implementer participation in all aspects of decision making. The multiple-theory perspective 
endorses that the promotion of healthy behaviour is complex and argues that because each 
theory can be seen as a reduction of reality, the use of various theories, each focusing on 
another aspect of the behaviour, will be necessary (Davidoff et al. 2015). The application of 
these two perspectives is also reflected in the IM core processes described below and its 
outcome will be further evaluated in the results section.  
The third perspective is the ecological aspect. In this article, we chose to present a 
detailed description of the HCW levels, as target individuals for the vaccination programme. 
However, it is important to remember that IM aims to address all relevant ecological levels 
in a final intervention. From an ecological perspective, it is recognized that individual people 
function in a complex environment, where different social and physical environmental 
conditions are relevant, which should be taken into account during programme 
development. For example, the HCWs targeted in this article are surrounded by 
organisational level agents, who are responsible for the organisational policies, such as the 
hospital board, maternity care organisation management or midwife practice colleagues. 
They, in turn, operate within the context of national healthcare policies, professional 
standards, and Health Council recommendations, which are developed by more distant 
environmental agents. For all environmental agents the same processes can be performed 
as we will describe for HCWs.  
The IM process as a whole is facilitated by using the IM core processes as described 
by Bartholomew-Eldredge et al. (2016). These core processes are: posing questions, 
brainstorming with the planning group, reviewing findings from empirical literature, 
reviewing theories for additional constructs, assessing and addressing needs for new data 
and developing a working list of answers. 
Programme implementation and evaluation should be anticipated throughout the IM 
process. At the time the current project was running, the Health Council of the Netherlands 
was discussing pertussis cocooning vaccination among HCWs, but its positive advice was 
only issued after the end date of the project. As a result there was no real-life situation 
available to support an implementation and evaluation plan within the time frame of our 
study; IM steps 5 and 6 have therefore not been described. 
Intervention Mapping
87
Chapter 6
86
Chapter 6 
90 
 
Epel et al. 2012, Guthmann et al. 2012, Mir et al. 2012, Pulcini et al. 2013, Lu et al. 2014, 
Vasilevska et al. 2014, MacDougall et al. 2015, Ryser et al. 2015, Tuckerman et al. 2015, 
Harrison et al. 2016, Paranthaman et al. 2016). A previous study by our group added 
anticipated regret and decisional uncertainty as determinants of the intention of HCWs to 
vaccinate against pertussis (Visser et al. 2017). 
Some effect evaluations or descriptions of interventions to implement pertussis 
vaccination among HCWs are available. The programmes reported include information and 
educational components (e.g. individual letters, posters or lectures) and various options for 
vaccine delivery (e.g. ward-by-ward vaccination or vaccination on appointment) (Calderon 
et al. 2008, Walther et al. 2015, Paranthaman et al. 2016). Unfortunately, they do not 
provide background information on the development process of the interventions, the 
theoretical and empirical evidence the programmes are based on, or the effectiveness or 
ineffectiveness of specific components of the programmes. 
Previous research has confirmed that a systematic approach to the development of 
interventions leads to better outcomes (Grimshaw et al. 2012, Grol 2013, Baker et al. 2015, 
Kok et al. 2016). This implies that an understanding of the determinants (barriers or 
enablers) underlying a behaviour as well as the correct translation of behavioural change 
methods or techniques to practical applications should play a crucial role in the intervention 
development process (Marshall et al. 2017). Intervention Mapping (IM) describes a protocol 
for the systematic design of effective behaviour change interventions which integrates both 
important aspects, (van Bokhoven et al. 2003, Bartholomew-Eldredge et al. 2016, Durks et 
al. 2017) and is also applicable to the practice of healthcare professionals. 
Other frameworks for the design of behaviour change interventions are available in 
the literature, such as the PRECEDE-PROCEED model(Green LW 2005) and the Behaviour 
Change Wheel.(Michie et al. 2011) However, these models lack a specific focus on how 
theory and empirical evidence can be effectively used to inform the steps of intervention 
development, implementation and evaluation, and do not consider planning for 
interventions that include multiple ecological levels (Bartholomew-Eldredge et al. 2016, Kok 
et al. 2016). 
The systematic design of an intervention with IM results in detailed programme 
descriptions, as well as a plan for implementation and evaluation that can easily be used or 
replicated by others to fine-tune interventions in similar but different contexts. IM has 
previously proven to be effective in the design of vaccination interventions for Human 
Papilloma Virus (HPV) and influenza among HCWs in the Netherlands (Looijmans-van den 
Akker et al. 2011, Pot et al. 2017). 
In this article, we aim to show the application of IM in the planning and design of a 
vaccination programme, using pertussis vaccination of HCWs as an example. We expect that 
an applied example in a vaccination setting might further encourage the systematic 
development of theory- and evidence-based behaviour change interventions in 
implementation research. 
Intervention Mapping 
91 
 
Methods 
Intervention Mapping (IM) uses a six-step protocol describing an iterative process 
which starts from the health problem and provides an integrated answer to that problem, 
encompassing targets, methods and a plan for action (see Figure 1) (Bartholomew-Eldredge 
et al. 2016). All objectives formed in the first 5 steps should be formulated as measurable 
concepts, which can be evaluated to indicate where the programme requires improvement.  
In each step of the IM process, three perspectives are continuously applied. The 
participation perspective acknowledges that the involvement of stakeholders is essential to 
the success of a programme and therefore stimulates potential target group and 
implementer participation in all aspects of decision making. The multiple-theory perspective 
endorses that the promotion of healthy behaviour is complex and argues that because each 
theory can be seen as a reduction of reality, the use of various theories, each focusing on 
another aspect of the behaviour, will be necessary (Davidoff et al. 2015). The application of 
these two perspectives is also reflected in the IM core processes described below and its 
outcome will be further evaluated in the results section.  
The third perspective is the ecological aspect. In this article, we chose to present a 
detailed description of the HCW levels, as target individuals for the vaccination programme. 
However, it is important to remember that IM aims to address all relevant ecological levels 
in a final intervention. From an ecological perspective, it is recognized that individual people 
function in a complex environment, where different social and physical environmental 
conditions are relevant, which should be taken into account during programme 
development. For example, the HCWs targeted in this article are surrounded by 
organisational level agents, who are responsible for the organisational policies, such as the 
hospital board, maternity care organisation management or midwife practice colleagues. 
They, in turn, operate within the context of national healthcare policies, professional 
standards, and Health Council recommendations, which are developed by more distant 
environmental agents. For all environmental agents the same processes can be performed 
as we will describe for HCWs.  
The IM process as a whole is facilitated by using the IM core processes as described 
by Bartholomew-Eldredge et al. (2016). These core processes are: posing questions, 
brainstorming with the planning group, reviewing findings from empirical literature, 
reviewing theories for additional constructs, assessing and addressing needs for new data 
and developing a working list of answers. 
Programme implementation and evaluation should be anticipated throughout the IM 
process. At the time the current project was running, the Health Council of the Netherlands 
was discussing pertussis cocooning vaccination among HCWs, but its positive advice was 
only issued after the end date of the project. As a result there was no real-life situation 
available to support an implementation and evaluation plan within the time frame of our 
study; IM steps 5 and 6 have therefore not been described. 
Intervention Mapping
87
Chapter 6
88
Chapter 6 
92 
 
Results 
Here we will describe the development of the programme following the first four of 
the six IM steps as shown in Figure 1, including the application of these steps for our study 
aim. 
 
Figure 1. Overview of the Intervention Mapping steps.  
 
 
Printed with permission from John Whiley & Sons Inc, original figure in Bartholomew Eldredge et al. (2016) 
IM Step 1: Logic model of the problem 
As the initial step of the IM process, we started forming a planning group with 
relevant stakeholders. We invited members of three groups of HCWs who provide close and 
frequent care for young infants in the Netherlands, and therefore pose the greatest risk of 
transmitting pertussis to infants: maternity assistants (who care for mother and child at 
their home after delivery), midwives (who assists women in childbirth) and paediatric nurses 
(who care for children admitted to a hospital). At the time, it was clear that at least these 
professionals would be included in the policy advice that had to be issued by the Health 
Council of the Netherlands. Furthermore, we recruited members with expertise on 
vaccination acceptance, implementation development, and behavioural science, and 
members who would be involved in decision making on the regional implementation of the 
vaccination programme. Some members had multiple roles. In total the planning group 
consisted of 11 members, including the research team (OV, JH, MH, RR, KV). 
Subsequently, we constructed a logic model of the problem, answering central 
questions as “what is the problem?”, and “for who is this a problem?” (see Figure 2). The at 
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risk population we focused on were infants younger than 6 months. The result was a 
description of the infants’ health problem and the impact on their quality of life. For this IM 
process, we focused specifically on nosocomial pertussis infections in infants.  
 
Figure 2. Transition from logic model of the problem to logic model of change, with focus on 
behavioural outcomes.  
 
 
 
Adopted from Bartholomew Eldredge et al.(2016) 
This was followed by an assessment of the behavioural and environmental causes of 
nosocomial pertussis in infants. For this IM process, we focused specifically on the role of 
HCWs who work with infants. The primary programme goal is to optimize pertussis 
vaccination uptake among HCWs who are directly involved in the care for infants younger 
than 6 months.  
In order to assess the determinants (needs assessment) of the low pertussis 
vaccination rate among the HCWs considered, we asked the question: “which determinants 
could influence pertussis vaccination acceptance in HCWs?”. These determinants were 
identified using data from a literature review, (Goins et al. 2007, Peadon et al. 2007, 
Calderon et al. 2008, Wicker et al. 2008, Top et al. 2010, Baron-Epel et al. 2012, Guthmann 
et al. 2012, Mir et al. 2012, Pulcini et al. 2013, Lu et al. 2014, Vasilevska et al. 2014, 
MacDougall et al. 2015, Ryser et al. 2015, Tuckerman et al. 2015, Harrison et al. 2016, 
Paranthaman et al. 2016) focus groups and surveys with the three specific HCW groups, 
(Visser et al. 2016, Visser et al. 2017) review of social cognitive theories (Fishbein et al. 
2010, Bartholomew-Eldredge et al. 2016) and discussions with the planning group. An 
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vaccination rate among the HCWs considered, we asked the question: “which determinants 
could influence pertussis vaccination acceptance in HCWs?”. These determinants were 
identified using data from a literature review, (Goins et al. 2007, Peadon et al. 2007, 
Calderon et al. 2008, Wicker et al. 2008, Top et al. 2010, Baron-Epel et al. 2012, Guthmann 
et al. 2012, Mir et al. 2012, Pulcini et al. 2013, Lu et al. 2014, Vasilevska et al. 2014, 
MacDougall et al. 2015, Ryser et al. 2015, Tuckerman et al. 2015, Harrison et al. 2016, 
Paranthaman et al. 2016) focus groups and surveys with the three specific HCW groups, 
(Visser et al. 2016, Visser et al. 2017) review of social cognitive theories (Fishbein et al. 
2010, Bartholomew-Eldredge et al. 2016) and discussions with the planning group. An 
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overview of the determinants identified is shown in Table 1. As the importance of 
organisational determinants is evident, we also include these in Table 1. 
 
Table 1. Determinants of acceptance or intention to accept a pertussis vaccination among 
HCWs, including changeability and relevance of the determinants 
Determinants Changeability Relevance Evidence for relevance1 
 ++/+/0/-2 ++/+/0/-2 OR/ β (95% CI)/LR 
[references]/UPD2 
p 
Personal determinants     
 Age - 0 LR (Guthmann et al. 
2012, Pulcini et al. 
2013, Lu et al. 2014) 
 
 Pregnancy - 0 LR (Paranthaman et 
al. 2016) 
 
 Higher education - 0 LR (Lu et al. 2014)  
 Length of time employed in health sector - 0 LR (Tuckerman et al. 
2015) 
 
 Nurse (vs physicians) - + LR (Goins et al. 2007, 
Peadon et al. 2007, Lu 
et al. 2014) 
 
 Discusses benefits/risks of vaccination with patients - + LR (Pulcini et al. 2013)  
 Working in paediatric or obstetric ward - + LR (Guthmann et al. 
2012) 
 
 Previous influenza vaccination3 - ++ OR 5.08 (1.65-15.67) .008 
 Previous pertussis vaccination in childhood - 0 LR (Top et al. 2010, 
Paranthaman et al. 
2016) 
 
 Previous HBV/MMR vaccination  - 0 LR (Pulcini et al. 2013, 
Tuckerman et al. 
2015) 
 
     
Behavioural determinants     
 Knowledge ++ + LR (Top et al. 2010)  
 Attitude ++ ++ OR 9.19 (3.80–22.23) <.001 
  Risk perception (of disease and adverse effects) ++ + β 0.12 (0.06–0.17) <.001 
  General vaccination beliefs ++ ++ β 0.30 (0.20–0.40) <.001 
  Importance of following governmental advice 0 + β 0.15 (0.08–0.23) <.001 
  Agreement with policy 0 ++ β 0.22 (0.08–0.36) .002 
  Perceived efficacy for patients4 ++ + β 0.08 (0.01–0.15) .035 
  Perceived cost benefit relation + + β 0.16 (0.07–0.25) <.001 
  Perceived responsibility for patients +/0 + β 0.15 (0.05–0.25) .004 
  Perceived responsibility for self and family +/0 + LR (Goins et al. 2007, 
Mir et al. 2012, 
Vasilevska et al. 2014, 
Harrison et al. 2016, 
Paranthaman et al. 
2016) 
 
 Perceived recommendation (local/national) - + LR (Goins et al. 2007, 
Mir et al. 2012, 
Paranthaman et al. 
2016) 
 
 Social norm 0/- + OR 1.66 (1.01–2.75) .046 
 Perceived capacity3 + + OR 2.04 (1.18–3.51) .011 
 Anticipated negative affect regarding non-
acceptance 
+ + OR 1.64 (1.02–2.63) .042 
 Anticipated negative affect regarding acceptance3 + + OR 0.28 (0.13–0.57) .001 
 Decisional uncertainty + + OR 0.42 (0.23–0.75) .004 
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Organisational determinants5     
 Vaccinations on the ward (easy and convenient) ++ ++ LR/ UPD 
(Paranthaman et al. 
2016) 
 
 Vaccination in response to local incident - ++ LR (Paranthaman et 
al. 2016) 
 
 Flexible appointment times ++ ++ LR/UPD 
(Paranthaman et al. 
2016) 
 
 Additional doctor’s appointment (barrier) ++ + LR (Harrison et al. 
2016) 
 
 Missed opportunity (barrier) ++ + LR (Ryser et al. 2015)  
 Vaccination not offered ++ ++ LR (Taddei et al. 
2014) 
 
 No time + + LR (Mir et al. 2012)  
 Inadequate organisation ++ ++ LR/UPD (Mir et al. 
2012) 
 
1. Based on Visser et al. (2017), data stated in this column refers to paediatric nurses, unless indicated otherwise. 
2. - = not changeable/ relevant; 0 = maybe changeable/ relevant; + = change is theoretically possible/ theoretically 
relevant; ++ = evidence for change/relevance has been found in empirical literature; OR = odds ratio, represents 
the odds of a positive intention (i.e. >5 on 7 point Likert scale) given the occurrence of the determinant, 
compared to absence of that determinant; β = regression coefficient, represents the mean change in intention 
for one step increase of the determinant on the 7 point Likert scale; LR = based on literature review [references]; 
UPD = unpublished data. 
3. Based on Visser et al. (2017) data for this determinant refers to midwives. 
4. Based on Visser et al. (2017) data for this determinant refers to maternity assistants. 
5. These organisational determinants form input for the ecological approach of IM. This means that each 
determinant can be translated into an environmental level outcome for which an environmental agent is 
responsible and matrices of change objectives can be formulated. This is outside the scope of this article. 
IM Step 2: Programme outcomes and objectives, Logic model of change 
The construction of a logic model of change is central for step 2 of IM. The first task 
was to translate the causes of nosocomial pertussis in infants into problem reducing or 
health promoting behaviour, such as vaccination of HCWs. This is illustrated in Figure 2. 
Subsequently, we used discussion in the research group (OV, JH, MH, RR, KV), data 
from our previous studies (Visser et al. 2016, Visser et al. 2017) and literature review (Kok et 
al. 2011) to formulate specific sub-behaviour that HCWs have to perform in order to achieve 
the programme goal, by answering the question “who has to do what in order to promote 
the pertussis vaccination among HCWs?”. The sub-behaviour aspects are called 
Performance Objectives (POs) and were identified as follows: 1) HCWs evaluate their own 
risk situation for pertussis, concerning both their risk to contract and to transmit pertussis; 
2) HCWs evaluate the pertussis vaccination in relation to their personal values; 3) HCWs 
take deliberate decisions to accept a pertussis vaccination; 4) HCWs plan to implement their 
choice and find out when and where the vaccination is provided; and 5) HCWs get 
vaccinated.  
Next, we selected the most relevant and changeable determinants for each PO (see 
also Table 1). Determinants that have a minor influence on the performance objective, 
based on either evidence or theory, are unlikely to be important targets for an intervention. 
At the same time, determinants that have a large influence on the performance objective, 
but are impossible to change (again, either based on evidence or on theory) also disqualify 
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relevant; ++ = evidence for change/relevance has been found in empirical literature; OR = odds ratio, represents 
the odds of a positive intention (i.e. >5 on 7 point Likert scale) given the occurrence of the determinant, 
compared to absence of that determinant; β = regression coefficient, represents the mean change in intention 
for one step increase of the determinant on the 7 point Likert scale; LR = based on literature review [references]; 
UPD = unpublished data. 
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determinant can be translated into an environmental level outcome for which an environmental agent is 
responsible and matrices of change objectives can be formulated. This is outside the scope of this article. 
IM Step 2: Programme outcomes and objectives, Logic model of change 
The construction of a logic model of change is central for step 2 of IM. The first task 
was to translate the causes of nosocomial pertussis in infants into problem reducing or 
health promoting behaviour, such as vaccination of HCWs. This is illustrated in Figure 2. 
Subsequently, we used discussion in the research group (OV, JH, MH, RR, KV), data 
from our previous studies (Visser et al. 2016, Visser et al. 2017) and literature review (Kok et 
al. 2011) to formulate specific sub-behaviour that HCWs have to perform in order to achieve 
the programme goal, by answering the question “who has to do what in order to promote 
the pertussis vaccination among HCWs?”. The sub-behaviour aspects are called 
Performance Objectives (POs) and were identified as follows: 1) HCWs evaluate their own 
risk situation for pertussis, concerning both their risk to contract and to transmit pertussis; 
2) HCWs evaluate the pertussis vaccination in relation to their personal values; 3) HCWs 
take deliberate decisions to accept a pertussis vaccination; 4) HCWs plan to implement their 
choice and find out when and where the vaccination is provided; and 5) HCWs get 
vaccinated.  
Next, we selected the most relevant and changeable determinants for each PO (see 
also Table 1). Determinants that have a minor influence on the performance objective, 
based on either evidence or theory, are unlikely to be important targets for an intervention. 
At the same time, determinants that have a large influence on the performance objective, 
but are impossible to change (again, either based on evidence or on theory) also disqualify 
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as key intervention targets. Determinants were selected based on the empirical data from 
the focus groups and survey studies that we conducted with three specific HCW groups 
(Visser et al. 2016, Visser et al. 2017), literature review of empirical studies on the 
determinants of (pertussis) vaccination uptake in HCWs (Goins et al. 2007, Peadon et al. 
2007, Calderon et al. 2008, Wicker et al. 2008, Top et al. 2010, Baron-Epel et al. 2012, 
Guthmann et al. 2012, Mir et al. 2012, Pulcini et al. 2013, Lu et al. 2014, Vasilevska et al. 
2014, MacDougall et al. 2015, Ryser et al. 2015, Tuckerman et al. 2015, Harrison et al. 2016, 
Paranthaman et al. 2016), social cognitive theories of human behaviour (Fishbein et al. 
2010, Bartholomew-Eldredge et al. 2016), and discussions among the research group (OV, 
JH, MH, RR, KV). Direct empirical evidence was only available for part of PO 3 (intention to 
accept a pertussis vaccination) and PO 5 (pertussis vaccination acceptance among HCWs). 
Determinant selection for the other POs was based on a comparison with similar 
behavioural characteristics or target groups. 
Subsequently, these performance objectives were connected to their most relevant 
and changeable determinants in a matrix, where each cell specifically states a change 
objective: “what has to change with regard to the selected determinant in order to achieve 
the performance objective?”. The matrix shows specifically what needs to change in order 
to achieve a performance objective, and therefore provides direct input for the intervention 
development (see Table 2). 
IM Step 3: Programme design 
In the third step of IM we selected theoretical methods and practical applications to 
achieve the change objectives that were put together in step 2. A theoretical method is a 
general technique or process for influencing changes in the determinants of behaviour and 
environmental conditions (e.g. learning by observation or modelling) (Bartholomew-
Eldredge et al. 2016). A practical application describes the specific way the theoretical 
method is actually used, making sure that it fits in with the theoretically defined parameters 
for its use, the intervention group, and the context in which the intervention will be 
conducted (e.g. role-play activities or video role models) (Bartholomew-Eldredge et al. 
2016). 
First, we arranged all change objectives by determinant and identified which 
theoretical methods were potentially applicable for that determinant in order to achieve the 
change objective, answering the question “how can we influence the change objectives?”. 
For this purpose, we used the overview of theoretical methods and its parameters for use 
provided by Bartholomew-Eldredge and colleagues (2016). We selected methods based on 
our planning group discussions about feasibility and possible fit of the practical application 
of these methods with the needs and intervention context of the target group. This led to a 
summary of eligible theoretical methods, including the corresponding parameters. We then 
brainstormed with the planning group on how to translate these methods into their 
practical applications, again taking into account the characteristics of the target population  
 
97
 
 
Ta
bl
e 
2.
 M
at
rix
 o
f c
ha
ng
e 
ob
je
ct
iv
es
 
Pe
rf
or
m
an
ce
 o
bj
ec
tiv
es
 
De
te
rm
in
an
ts
 
Kn
ow
le
dg
e 
At
tit
ud
e 
So
ci
al
 N
or
m
 
Pe
rc
ei
ve
d 
ca
pa
ci
ty
/s
el
f-e
ffi
ca
cy
 
An
tic
ip
at
ed
 n
eg
at
iv
e 
af
fe
ct
  
De
cis
io
na
l u
nc
er
ta
in
ty
 
HC
W
s e
va
lu
at
e 
th
ei
r o
w
n 
ris
k s
itu
at
io
n 
fo
r p
er
tu
ss
is,
 
co
nc
er
ni
ng
 b
ot
h 
th
ei
r r
isk
 to
 
co
nt
ra
ct
 a
nd
 to
 tr
an
sm
it 
pe
rt
us
sis
. 
HC
W
s r
ev
ie
w
 th
ei
r r
isk
 
of
 co
nt
ra
ct
in
g 
pe
rt
us
sis
 a
nd
 
tr
an
sm
itt
in
g 
it 
to
 a
n 
in
fa
nt
  
HC
W
s c
on
clu
de
 th
at
 
th
ey
 a
re
 a
t r
isk
 to
 
co
nt
ra
ct
 p
er
tu
ss
is 
an
d 
tr
an
sm
it 
it 
to
 a
n 
in
fa
nt
 
HC
W
s d
es
cr
ib
e 
th
at
 
pe
er
 H
CW
s a
re
 a
lso
 a
t 
ris
k 
of
 co
nt
ra
ct
in
g 
an
d 
tr
an
sm
itt
in
g 
pe
rt
us
sis
 
 
 
HC
W
s a
ss
es
s w
ha
t  
in
fo
rm
at
io
n 
on
 th
e 
ris
k 
to
 co
nt
ra
ct
 o
r 
tr
an
sm
it 
pe
rt
us
sis
 
th
ey
 ca
n 
or
 ca
nn
ot
 
tr
us
t  
HC
W
s e
va
lu
at
e 
th
e 
pe
rt
us
sis
 
va
cc
in
at
io
n 
in
 re
la
tio
n 
to
 
th
ei
r p
er
so
na
l a
nd
 
pr
of
es
si
on
al
 v
al
ue
s 
HC
W
s d
es
cr
ib
e 
th
ei
r 
ow
n 
pe
rs
on
al
 a
nd
 
pr
of
es
sio
na
l v
al
ue
s 
HC
W
s c
on
clu
de
 th
at
 a
 
pe
rt
us
sis
 co
co
on
in
g 
va
cc
in
at
io
n 
is 
pa
rt
 o
f 
th
ei
r p
ro
fe
ss
io
na
l 
re
sp
on
sib
ilit
y 
HC
W
s d
es
cr
ib
e 
th
at
 
pe
er
 H
CW
s a
lso
 
ev
al
ua
te
 a
 p
er
tu
ss
is 
va
cc
in
at
io
n 
as
 p
ar
t o
f 
th
ei
r p
ro
fe
ss
io
na
l 
re
sp
on
sib
ilit
y 
 
 
 
HC
W
s d
el
ib
er
at
el
y 
de
cid
e 
to
 
ac
ce
pt
 a
 p
er
tu
ss
is 
va
cc
in
at
io
n 
 
HC
W
s c
on
clu
de
 it
 is
 
im
po
rt
an
t t
o 
m
ak
e 
a 
de
lib
er
at
e 
ch
oi
ce
 o
n 
va
cc
in
at
io
n 
 HC
W
s c
on
clu
de
 th
e 
ad
va
nt
ag
es
 o
f 
pe
rt
us
sis
 va
cc
in
at
io
n 
ou
tw
ei
gh
 th
e 
di
sa
dv
an
ta
ge
s 
HC
W
s d
es
cr
ib
e 
th
at
 
pe
er
 H
CW
s a
lso
 m
ak
e 
a 
de
lib
er
at
e 
de
cis
io
n 
on
 p
er
tu
ss
is 
va
cc
in
at
io
n 
 HC
W
s d
es
cr
ib
e 
th
at
 
pe
er
 H
CW
s a
lso
 a
cc
ep
t 
pe
rt
us
sis
 va
cc
in
at
io
n 
HC
W
s e
xp
re
ss
 
co
nf
id
en
ce
 in
 th
ei
r 
ab
ilit
y 
to
 m
ak
e 
a 
de
lib
er
at
e 
ch
oi
ce
 
HC
W
s a
nt
ici
pa
te
 to
 
fe
el
in
g 
un
ce
rt
ai
n 
w
he
n 
th
ey
 d
id
 n
ot
 m
ak
e 
a 
de
lib
er
at
e 
ch
oi
ce
 
HC
W
s d
es
cr
ib
e 
to
 fe
el
 
ce
rt
ai
n 
ab
ou
t t
he
ir 
de
cis
io
n 
on
 p
er
tu
ss
is 
va
cc
in
at
io
n 
HC
W
s p
la
n 
to
 im
pl
em
en
t 
th
ei
r c
ho
ice
 a
nd
 fi
nd
 o
ut
 
w
he
n 
an
d 
w
he
re
 th
e 
va
cc
in
at
io
n 
is 
pr
ov
id
ed
 
HC
W
s r
ec
al
l w
he
re
 
an
d 
w
he
n 
th
e 
va
cc
in
at
io
n 
is 
pr
ov
id
ed
 
HC
W
s r
ec
og
ni
ze
 th
e 
im
po
rt
an
ce
 o
f 
pl
an
ni
ng
 w
he
re
 a
nd
 
w
he
n 
to
 g
et
 
va
cc
in
at
ed
 
 
HC
W
s e
xp
re
ss
 
co
nf
id
en
ce
 th
ey
 ca
n 
fin
d 
tim
e 
to
 g
et
 th
e 
va
cc
in
at
io
n 
 
 
HC
W
s g
et
 v
ac
ci
na
te
d 
 
HC
W
s c
on
clu
de
 th
e 
ad
va
nt
ag
es
 o
f 
pe
rt
us
sis
 va
cc
in
at
io
n 
ou
tw
ei
gh
 th
e 
di
sa
dv
an
ta
ge
s 
HC
W
s d
es
cr
ib
e 
th
at
 
pe
er
 H
CW
s a
lso
 g
et
 
va
cc
in
at
ed
 
 
HC
W
s a
nt
ici
pa
te
 to
 
fe
el
in
g 
gu
ilt
y 
af
te
r 
de
cli
ni
ng
 va
cc
in
at
io
n 
 
Te
xt
 w
rit
te
n 
in
 it
al
ic
 fo
nt
 is
 b
as
ed
 o
n 
em
pi
ric
al
 e
vi
de
nc
e,
 te
xt
 w
rit
te
n 
in
 n
or
m
al
 fo
nt
 is
 b
as
ed
 o
n 
ap
pl
ic
at
io
n 
of
 s
oc
ia
l c
og
ni
tiv
e 
th
eo
rie
s 
an
d 
di
sc
us
si
on
 w
ith
in
 th
e 
re
se
ar
ch
 g
ro
up
 (O
V,
 JH
, M
H
, R
R,
 K
V)
 
Intervention Mapping
93
 
97
 
 
Ta
bl
e 
2.
 M
at
rix
 o
f c
ha
ng
e 
ob
je
ct
iv
es
 
Pe
rf
or
m
an
ce
 o
bj
ec
tiv
es
 
De
te
rm
in
an
ts
 
Kn
ow
le
dg
e 
At
tit
ud
e 
So
ci
al
 N
or
m
 
Pe
rc
ei
ve
d 
ca
pa
ci
ty
/s
el
f-e
ffi
ca
cy
 
An
tic
ip
at
ed
 n
eg
at
iv
e 
af
fe
ct
  
De
cis
io
na
l u
nc
er
ta
in
ty
 
HC
W
s e
va
lu
at
e 
th
ei
r o
w
n 
ris
k s
itu
at
io
n 
fo
r p
er
tu
ss
is,
 
co
nc
er
ni
ng
 b
ot
h 
th
ei
r r
isk
 to
 
co
nt
ra
ct
 a
nd
 to
 tr
an
sm
it 
pe
rt
us
sis
. 
HC
W
s r
ev
ie
w
 th
ei
r r
isk
 
of
 co
nt
ra
ct
in
g 
pe
rt
us
sis
 a
nd
 
tr
an
sm
itt
in
g 
it 
to
 a
n 
in
fa
nt
  
HC
W
s c
on
clu
de
 th
at
 
th
ey
 a
re
 a
t r
isk
 to
 
co
nt
ra
ct
 p
er
tu
ss
is 
an
d 
tr
an
sm
it 
it 
to
 a
n 
in
fa
nt
 
HC
W
s d
es
cr
ib
e 
th
at
 
pe
er
 H
CW
s a
re
 a
lso
 a
t 
ris
k 
of
 co
nt
ra
ct
in
g 
an
d 
tr
an
sm
itt
in
g 
pe
rt
us
sis
 
 
 
HC
W
s a
ss
es
s w
ha
t  
in
fo
rm
at
io
n 
on
 th
e 
ris
k 
to
 co
nt
ra
ct
 o
r 
tr
an
sm
it 
pe
rt
us
sis
 
th
ey
 ca
n 
or
 ca
nn
ot
 
tr
us
t  
HC
W
s e
va
lu
at
e 
th
e 
pe
rt
us
sis
 
va
cc
in
at
io
n 
in
 re
la
tio
n 
to
 
th
ei
r p
er
so
na
l a
nd
 
pr
of
es
si
on
al
 v
al
ue
s 
HC
W
s d
es
cr
ib
e 
th
ei
r 
ow
n 
pe
rs
on
al
 a
nd
 
pr
of
es
sio
na
l v
al
ue
s 
HC
W
s c
on
clu
de
 th
at
 a
 
pe
rt
us
sis
 co
co
on
in
g 
va
cc
in
at
io
n 
is 
pa
rt
 o
f 
th
ei
r p
ro
fe
ss
io
na
l 
re
sp
on
sib
ilit
y 
HC
W
s d
es
cr
ib
e 
th
at
 
pe
er
 H
CW
s a
lso
 
ev
al
ua
te
 a
 p
er
tu
ss
is 
va
cc
in
at
io
n 
as
 p
ar
t o
f 
th
ei
r p
ro
fe
ss
io
na
l 
re
sp
on
sib
ilit
y 
 
 
 
HC
W
s d
el
ib
er
at
el
y 
de
cid
e 
to
 
ac
ce
pt
 a
 p
er
tu
ss
is 
va
cc
in
at
io
n 
 
HC
W
s c
on
clu
de
 it
 is
 
im
po
rt
an
t t
o 
m
ak
e 
a 
de
lib
er
at
e 
ch
oi
ce
 o
n 
va
cc
in
at
io
n 
 HC
W
s c
on
clu
de
 th
e 
ad
va
nt
ag
es
 o
f 
pe
rt
us
sis
 va
cc
in
at
io
n 
ou
tw
ei
gh
 th
e 
di
sa
dv
an
ta
ge
s 
HC
W
s d
es
cr
ib
e 
th
at
 
pe
er
 H
CW
s a
lso
 m
ak
e 
a 
de
lib
er
at
e 
de
cis
io
n 
on
 p
er
tu
ss
is 
va
cc
in
at
io
n 
 HC
W
s d
es
cr
ib
e 
th
at
 
pe
er
 H
CW
s a
lso
 a
cc
ep
t 
pe
rt
us
sis
 va
cc
in
at
io
n 
HC
W
s e
xp
re
ss
 
co
nf
id
en
ce
 in
 th
ei
r 
ab
ilit
y 
to
 m
ak
e 
a 
de
lib
er
at
e 
ch
oi
ce
 
HC
W
s a
nt
ici
pa
te
 to
 
fe
el
in
g 
un
ce
rt
ai
n 
w
he
n 
th
ey
 d
id
 n
ot
 m
ak
e 
a 
de
lib
er
at
e 
ch
oi
ce
 
HC
W
s d
es
cr
ib
e 
to
 fe
el
 
ce
rt
ai
n 
ab
ou
t t
he
ir 
de
cis
io
n 
on
 p
er
tu
ss
is 
va
cc
in
at
io
n 
HC
W
s p
la
n 
to
 im
pl
em
en
t 
th
ei
r c
ho
ice
 a
nd
 fi
nd
 o
ut
 
w
he
n 
an
d 
w
he
re
 th
e 
va
cc
in
at
io
n 
is 
pr
ov
id
ed
 
HC
W
s r
ec
al
l w
he
re
 
an
d 
w
he
n 
th
e 
va
cc
in
at
io
n 
is 
pr
ov
id
ed
 
HC
W
s r
ec
og
ni
ze
 th
e 
im
po
rt
an
ce
 o
f 
pl
an
ni
ng
 w
he
re
 a
nd
 
w
he
n 
to
 g
et
 
va
cc
in
at
ed
 
 
HC
W
s e
xp
re
ss
 
co
nf
id
en
ce
 th
ey
 ca
n 
fin
d 
tim
e 
to
 g
et
 th
e 
va
cc
in
at
io
n 
 
 
HC
W
s g
et
 v
ac
ci
na
te
d 
 
HC
W
s c
on
clu
de
 th
e 
ad
va
nt
ag
es
 o
f 
pe
rt
us
sis
 va
cc
in
at
io
n 
ou
tw
ei
gh
 th
e 
di
sa
dv
an
ta
ge
s 
HC
W
s d
es
cr
ib
e 
th
at
 
pe
er
 H
CW
s a
lso
 g
et
 
va
cc
in
at
ed
 
 
HC
W
s a
nt
ici
pa
te
 to
 
fe
el
in
g 
gu
ilt
y 
af
te
r 
de
cli
ni
ng
 va
cc
in
at
io
n 
 
Te
xt
 w
rit
te
n 
in
 it
al
ic
 fo
nt
 is
 b
as
ed
 o
n 
em
pi
ric
al
 e
vi
de
nc
e,
 te
xt
 w
rit
te
n 
in
 n
or
m
al
 fo
nt
 is
 b
as
ed
 o
n 
ap
pl
ic
at
io
n 
of
 s
oc
ia
l c
og
ni
tiv
e 
th
eo
rie
s 
an
d 
di
sc
us
si
on
 w
ith
in
 th
e 
re
se
ar
ch
 g
ro
up
 (O
V,
 JH
, M
H
, R
R,
 K
V)
 
Chapter 6
92
Chapter 6 
96 
 
as key intervention targets. Determinants were selected based on the empirical data from 
the focus groups and survey studies that we conducted with three specific HCW groups 
(Visser et al. 2016, Visser et al. 2017), literature review of empirical studies on the 
determinants of (pertussis) vaccination uptake in HCWs (Goins et al. 2007, Peadon et al. 
2007, Calderon et al. 2008, Wicker et al. 2008, Top et al. 2010, Baron-Epel et al. 2012, 
Guthmann et al. 2012, Mir et al. 2012, Pulcini et al. 2013, Lu et al. 2014, Vasilevska et al. 
2014, MacDougall et al. 2015, Ryser et al. 2015, Tuckerman et al. 2015, Harrison et al. 2016, 
Paranthaman et al. 2016), social cognitive theories of human behaviour (Fishbein et al. 
2010, Bartholomew-Eldredge et al. 2016), and discussions among the research group (OV, 
JH, MH, RR, KV). Direct empirical evidence was only available for part of PO 3 (intention to 
accept a pertussis vaccination) and PO 5 (pertussis vaccination acceptance among HCWs). 
Determinant selection for the other POs was based on a comparison with similar 
behavioural characteristics or target groups. 
Subsequently, these performance objectives were connected to their most relevant 
and changeable determinants in a matrix, where each cell specifically states a change 
objective: “what has to change with regard to the selected determinant in order to achieve 
the performance objective?”. The matrix shows specifically what needs to change in order 
to achieve a performance objective, and therefore provides direct input for the intervention 
development (see Table 2). 
IM Step 3: Programme design 
In the third step of IM we selected theoretical methods and practical applications to 
achieve the change objectives that were put together in step 2. A theoretical method is a 
general technique or process for influencing changes in the determinants of behaviour and 
environmental conditions (e.g. learning by observation or modelling) (Bartholomew-
Eldredge et al. 2016). A practical application describes the specific way the theoretical 
method is actually used, making sure that it fits in with the theoretically defined parameters 
for its use, the intervention group, and the context in which the intervention will be 
conducted (e.g. role-play activities or video role models) (Bartholomew-Eldredge et al. 
2016). 
First, we arranged all change objectives by determinant and identified which 
theoretical methods were potentially applicable for that determinant in order to achieve the 
change objective, answering the question “how can we influence the change objectives?”. 
For this purpose, we used the overview of theoretical methods and its parameters for use 
provided by Bartholomew-Eldredge and colleagues (2016). We selected methods based on 
our planning group discussions about feasibility and possible fit of the practical application 
of these methods with the needs and intervention context of the target group. This led to a 
summary of eligible theoretical methods, including the corresponding parameters. We then 
brainstormed with the planning group on how to translate these methods into their 
practical applications, again taking into account the characteristics of the target population  
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and their working context. These applications were then combined into a coherent 
pertussis vaccination programme that is subdivided into three categories: A. Invitation 
letter; B. Information folder, website and posters; C. Online deliberation tool (for more 
detailed information, see Table 3). An overview of how the selected theoretical methods are 
translated into their practical applications and the pertussis vaccination programme content 
can be found in Appendix 1.  
The information base for the programme content should originate from the National 
Institute for Public Health and the Environment or the Regional Public Health service, as 
most respondents from the survey study among HCWs indicated to trust their information 
(Visser et al. 2017). However, maternity assistants indicated to have slightly more trust in 
information from general practitioners or hospital specialists. Therefore, these should also 
be referred to in the maternity assistant folder. Midwives additionally indicated to 
appreciate information from their own professional organisation, the Royal Dutch 
Organisation of Midwives. 
In the planning group, we specifically discussed the logistical organisation of a 
pertussis vaccination programme for the three HCW groups involved (maternity assistants, 
midwives, and paediatric nurses). As the three HCW groups are characterised by different 
organisational forms, the logistical organisation of providing a vaccination is also different 
for each group. For each group, we filled in ten basic components of programmatic 
prevention (Drenthen 1999, Assendelft 2006, Visser et al. 2017) based on discussion in the 
planning group and the empirical evidence of logistical preferences we found in the survey 
study among three specific HCW groups. This led to a list of preconditions to be applied if 
pertussis vaccination for these HCW groups would be implemented. All HCW groups 
responded they would want a vaccination to fit as much in their day-to-day routine as 
possible. However, this had a different meaning for different groups (see Table 4). 
IM Step 4: Programme production 
Step 4 of IM integrates the various applications that were chosen in the previous 
step. Here, the actual programme was developed, answering the question “what will the 
programme look like?”. The overall structure of the programme, themes, channels and 
vehicles were determined, taking into account cultural sensitivities and target group specific 
conditions. The invitation letter and posters were written by the research team and revised 
by an expert in persuasive communication. The online deliberation tool was built by a 
programmer, who is linked to our scientific institute. The website was made available for 
personal computers, tablets and smart phones and is platform independent. It was designed 
by a graphic designer. In a minor pre-test among co-workers (n=12) we tested the 
algorithms of the online deliberation tool. 
Before implementation, a pilot test is planned aiming to obtain an empirical 
indication of the effect of the vaccination programme and its individual components. Upon 
pilot testing, posters should be designed with help of a graphic designer, and a text editor 
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should rephrase the body texts of the invitation letter, website, posters and the deliberation 
tool cards in order to maximise comprehensibility for the specific target group of the pilot 
test. An example screenshot of the online deliberation tool is shown in Appendix 2. 
 
Table 3 Description of programme content 
Programme  Content 
Invitation letter 
 
 Consciousness raising on the severity of pertussis in infants, the HCW’s personal risk 
and the risk of peer HCWs to contract and transmit pertussis.  
 Information on the percentage of HCWs who feel they have a professional 
responsibility to prevent pertussis in infants and intend to accept the pertussis 
vaccination. 
 The persuasive communication message of the invitation letter is “protect your 
patient, vaccinate yourself”. 
 The above messages are presented in a gain frame (Werrij et al. 2012), emphasising 
that by vaccinating against pertussis a HCW has done everything in his or her power to 
protect infants against pertussis.  
 Persuasive communication stimulating to deliberately decide and asking to imagine 
how one would feel if they would not deliberate on the vaccination decision.  
 Stimulating HCWs to pick a date and time to get vaccinated (goal setting)  
 Propose that they visit the vaccination programme website to provide their own cue 
for action in the form of a text message or e-mail. This is again presented in a gain 
frame, emphasising that by planning the vaccination they are more likely to attend the 
appointment and get vaccinated. 
Information folder 
and website 
 
Present the same information and the same methods as described for the invitation letter. 
Additionally, they include: 
 Section on beliefs selection, where important misconceptions are corrected and 
influential positive beliefs are affirmed. 
 A number of peer HCWs are introduced, who show that they were uncertain about 
their vaccination decision (or did not deliberate about the choice) at first. However, 
after reflecting on risks and personal and professional values they are happy they 
made a deliberate choice to accept vaccination. 
 The posters show a selection of the peer HCWs. 
Deliberation tool 
 
The deliberation tool is an online, game-like platform with cards, which acts as decisional 
and value clarification tool, with stimulating a deliberate decision as its main goal. It is 
based on PlayDecide, a card-based public engagement tool (Bandelli et al. 2011, Felt et al. 
2014). In the deliberation tool, various cards are shown in four stacks: cards with 
information, with experiences, with values, and with issues. HCWs are invited to choose 
from each stack at least one card they most agree with or of which they feel it supports 
their decision process on vaccination. Information cards are used to present the 
consciousness raising information as also described in the above-described content. 
Experience cards present scenario-based risk information and introduce anticipated regret. 
Value cards invite reflections on personal and professional values through presenting peer 
models, and issue cards trigger common questions HCWs might have. If they have chosen 
at least one card from each stack, they are asked to join an online discussion with other 
HCWs who also completed the tool. This provides an opportunity for social comparison. 
 
Table 4. Preferences for logistical planning of maternity assistants, midwives and paediatric 
nurses. 
Target group Time Location Executor 
Maternity assistant Outside working hours Close by location (not 
organisation’s head office) 
Occupational health 
service 
Paediatric nurses and 
clinically working midwives 
During or right after shift In the hospital they work at, 
preferably at the paediatric 
ward 
Occupational health 
service 
Community midwives Options for personal choice General practitioner’s office 
or at their own practice 
General practitioner or 
vaccination by colleague 
 
Intervention Mapping
95
Chapter 6
94
Chapter 6 
98 
 
and their working context. These applications were then combined into a coherent 
pertussis vaccination programme that is subdivided into three categories: A. Invitation 
letter; B. Information folder, website and posters; C. Online deliberation tool (for more 
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can be found in Appendix 1.  
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indication of the effect of the vaccination programme and its individual components. Upon 
pilot testing, posters should be designed with help of a graphic designer, and a text editor 
Intervention Mapping 
99 
 
should rephrase the body texts of the invitation letter, website, posters and the deliberation 
tool cards in order to maximise comprehensibility for the specific target group of the pilot 
test. An example screenshot of the online deliberation tool is shown in Appendix 2. 
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from each stack at least one card they most agree with or of which they feel it supports 
their decision process on vaccination. Information cards are used to present the 
consciousness raising information as also described in the above-described content. 
Experience cards present scenario-based risk information and introduce anticipated regret. 
Value cards invite reflections on personal and professional values through presenting peer 
models, and issue cards trigger common questions HCWs might have. If they have chosen 
at least one card from each stack, they are asked to join an online discussion with other 
HCWs who also completed the tool. This provides an opportunity for social comparison. 
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Discussion  
This study provides a detailed example of the application of IM for the systematic 
development of a pertussis vaccination programme for HCWs. The application of IM enabled 
us to combine original empirical evidence with literature review, social cognitive theory and 
target group participation, and to meticulously weave together the identified influential 
factors in one intervention. This resulted in a vaccination programme consisting of an 
invitation letter, an information folder, a website, posters and an online deliberation tool, 
aiming to facilitate achievement of five specific POs, which contribute in reaching the main 
programme goal: to optimize pertussis vaccination acceptance among HCWs. 
The IM protocol enabled us to develop an effective pertussis vaccination 
programme, well adapted to the needs of the target group while considering social cognitive 
theories of behavioural change. We aimed to adopt a realistic approach to the vaccination 
decision making process of HCWs by formulating POs that relate to the factors that seem 
prerequisites for individuals to be able to make an informed and sustainable choice: 
acquiring knowledge, reflecting on personal values and deliberating on possible actions (van 
den Berg et al. 2006, Lehmann et al. 2017). The POs shaped the vaccination programme, 
together with a range of determinants such as knowledge, attitude, social norm, perceived 
capacity, anticipated negative affect and decisional uncertainty, which in turn guide the 
selection of theory-based methods of behavioural change. As a result of the subdivision of 
POs, we developed an innovative decision tool aiming to enable people to make deliberate 
decisions. 
In addition, we trust that we provided an innovative and applied example of the IM 
approach, which can be useful for future other (vaccination) intervention programmes. 
Furthermore, working step-by-step and having the outcome of the previous step being the 
input for the next step, the mapping process is effectively cut into concrete products (e.g. 
objectives, behaviour change methods, design plan). These products facilitate the 
operationalisation into measurement instruments for process and effect evaluation studies. 
They also serve as starting points for the adaptation of the behavioural change intervention, 
and the transfer to different target populations and intervention contexts, while protecting 
its essential elements (Bartholomew-Eldredge et al. 2016).  
This method is also useful in its contribution to the recommendations of Baker et al., 
(2015) which state that research should aim to establish which methods of tailoring, and 
under what circumstances, are most likely to be appropriate. Further research should reveal 
how our method of determinant selection (through assessments of odds ratios from 
quantitative studies and planning group assessment of changeability) compares to other 
possible methods (Baker et al. 2015). Within the IM method, it turned out to be meaningful 
and feasible to explicitly use theory for the translation of determinants into change method 
(see appendix for an elaboration) (Davidoff et al. 2015). For this purpose, the participation 
of behavioural scientists in the planning groups was very valuable.  
The above description of the systematic planning of the pertussis vaccination 
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programme has some limitations. First, the available empirical evidence did not provide 
relevant and changeable determinants for all performance objectives. It would be very 
useful, for example, to know which determinants affect deliberate decision making and the 
evaluation of pertussis vaccination in relation to personal and professional values. Any 
additional knowledge that is acquired from future research on these topics, however, could 
easily be integrated in the IM procedure presented here, and result in an update of the 
programme content. Second, within the scope of this study we only applied IM to the level 
of HCWs. As it is important in IM to address all relevant ecological levels in a final 
intervention, these ecological levels need attention in future studies. Additionally, the 
composition of the planning group was sufficient for the ecological level we chose. 
However, upon actual implementation, when considering all ecological levels, it is important 
to reconsider the members of the planning group and adjust the composition of the 
planning group to its specific purpose. Last, up to now it has been difficult to evaluate the 
proposed pertussis vaccination programme. During this project, the explicit advice for HCWs 
to get a pertussis booster vaccination was not yet issued by the Health Council of the 
Netherlands. As a result, very few hospitals or health institutions offered the vaccination to 
their employees at the time and a pilot test of the vaccination programme turned out 
unfeasible. In June 2017, the advice of the Health Council of the Netherlands to offer a 
pertussis booster vaccination to all HCWs who work with infants younger than 6 months 
became available. The implementation of this advice can now benefit from the results of 
this study and should additionally include the organisational determinants and all relevant 
ecological levels. 
Conclusion 
In this article we describe a detailed example of the application of IM for the 
systematic development of a pertussis vaccination programme for HCWs. By following the 
IM protocol, we were able to adjust the vaccination programme to the determinants of the 
target groups while considering social cognitive theories of behavioural change. We thus 
optimized the likelihood of the programme effectiveness if the programme should be 
implemented as planned. 
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Appendix 1. Theoretical methods, application and program content, organized by 
determinant and change objective 
Change 
Objectives 
Theoretical 
Method 
Parameters for use Practical Application Program 
content1 
A B C 
Determinant: Knowledge 
HCWs review 
their risk of 
contracting and 
transmitting 
pertussis to an 
infant  
Consciousness 
raising2  
Raising awareness must  be 
quickly followed by increase 
in problem-solving ability and 
self-efficacy. 
Providing information on personal 
risk of contracting and transmitting 
pertussis and message that pertussis 
can be severe in infants, followed by 
information on vaccination as a 
solution. 
X X X 
Belief selection3  Requires investigation of the 
current attitudinal, normative 
and efficacy beliefs of the 
individual. 
Important misconceptions are 
corrected and influential positive 
beliefs are affirmed.  
 X  
HCWs describe 
their own 
personal and 
professional 
values 
Values 
clarification4 
Requires consideration and 
evaluation of values. 
HCWs are asked to select important 
personal and professional values and 
are invited to reflect on the relation 
with pertussis vaccination 
  X 
HCWs recall 
where and 
when the 
vaccination is 
provided 
Providing cues for 
action5 
Cues work best when people 
are allowed to select and 
provide their own cues. 
HCWs can choose te be reminded of 
the vaccination opportunity of their 
choice by text message or e-mail a 
day in advance 
X X  
Determinant: Attitude 
HCWs conclude 
that they are at 
risk to contract 
pertussis and 
transmit it to 
an infant 
Scenario based 
risk information6 
Plausible scenario with a 
cause and an outcome; 
imagery. Most effective when 
people generate their own 
scenario or when multiple 
scenarios are provided. 
A series of scenarios is presented 
where peer models show the risk of 
contracting pertussis, transmitting 
pertussis and the severity of pertussis 
in infants 
  X 
HCWs conclude 
that a pertussis 
cocooning 
vaccination is 
part of their 
professional 
responsibility 
Values 
clarification4 
Requires investigation of the 
important current values of 
individuals; requires 
consideration and evaluation 
of values. 
HCWs are asked to select important 
personal and professional values and 
are invited to reflect on the relation 
with pertussis vaccination 
  X 
HCWs conclude 
it is important 
to make a 
deliberate 
choice on 
vaccination 
Modeling7 Attention, remembrance, 
self-efficacy and skills, 
reinforcement of the model; 
identification with the model; 
coping model instead of 
mastery model. 
Peer models show that they were 
uncertain about their vaccination 
decision and did not deliberate about 
the choice at first. However, after 
reflecting on risks and 
personal/professional values they are 
happy they made a deliberate choice 
to accept vaccination. 
 X  
Persuasive 
Communication8 
Messages need to be relevant 
and not too discrepant from 
the beliefs of the individual; 
can be stimulated by surprise 
and repetition; will include 
arguments.  The different 
stages of behavior change 
through attitude change are 
taken into account (exposure,  
attention for the message, 
understanding and 
remembering message and 
Message: “Make sure you deliberate 
on your choice on pertussis 
vaccination, so you can feel confident 
and satisfied with your decision.” 
x x  
Intervention Mapping 
103 
 
arguments) 
HCWs 
recognize the 
importance of 
planning where 
and when to 
get vaccinated 
Framing: gain 
frame9 
Gain frames are more readily 
accepted and prevent 
defensive reactions. 
Message: “the advantage of planning 
is that you know you have time to get 
the vaccination”. 
X x  
HCWs conclude 
the advantages 
of pertussis 
vaccination 
outweigh the 
disadvantages 
Framing: gain  
frame9 
Gain frames are more readily 
accepted and prevent 
defensive reactions. 
Message: “The advantage of 
vaccination is that you did everything 
in your power to protect your 
patients against pertussis”. 
x x  
Persuasive 
communication9 
Messages need to be relevant 
and not too discrepant from 
the beliefs of the individual; 
can be stimulated by surprise 
and repetition; will include 
arguments.  The different 
stages of behavior change 
through attitude change are 
taken into account (exposure,  
attention for the message, 
understanding and 
remembering message and 
arguments) 
Message: “Protect your patients, 
vaccinate yourself”. 
x x  
Determinant: Social norm 
HCWs describe 
that other 
HCWs like them 
are also at risk 
of contracting 
and 
transmitting 
pertussis 
Consciousness 
raising2 
Raising awareness must  be 
quickly followed by increase 
in problem-solving ability and 
self-efficacy. 
Providing information on HCWs’ risk 
of contracting and transmitting 
pertussis,  followed by information 
on vaccination as a solution. 
X X X 
HCWs describe 
that other 
HCWs like them 
also evaluate a 
pertussis 
vaccination is 
part of their 
professional 
responsibility 
Information 
about others’ 
approval10 
Positive expectations are 
available in the environment 
Message is adopted to the 
proportion of HCW with this opinion 
found in empirical study.(Visser et al. 
2017) Message: “the majority of 
maternity assistants/midwives (for 
pediatric nurses: many HCW) feel 
they are responsible to help prevent 
pertussis patients from contracting 
pertussis and indicated this was a 
reason to get vaccinated” 
X X  
Provide 
opportunities for 
social 
comparison11 
Upward comparison may 
help setting better goals; 
downward comparison may 
help feeling better or more 
self-efficacious 
HCW is confronted with other HCWs’ 
evaluation on professional 
responsibility 
  X 
Modeling Attention, remembrance, 
self-efficacy and skills, 
reinforcement of the model; 
identification with the model; 
coping model instead of 
mastery model. 
Peer model indicates that for her a 
pertussis vaccination is part of her 
professional responsibility 
  x 
HCWs describe 
that other 
HCWs like them 
also make a 
deliberate 
Provide 
opportunities for 
social 
comparison11 
Upward comparison may 
help setting better goals; 
downward comparison may 
help feeling better or more 
self-efficacious 
HCW is confronted with other HCWs’ 
deliberate decision  
  x 
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conditions on one 
environmental level are 
usually dealt with by 
intervening on a higher 
environmental level. 
The vaccination should be provided 
to HCWs at a location and on a time 
that facilitates their acceptance and 
makes it unnecessary for them to 
change their daily routine. 
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Anticipated 
regret14 
Stimulation of imagery; 
assumes a positive intention 
to avoid the risky behavior. 
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information on 
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2. Health Belief Model; Precaution-Adoption Process Model; Trans Theoretical Model 
3. Theory of Planned Behavior; Reasoned Action Approach 
4. Motivational Interviewing, Self-Determination theory; Theories of self-regulation 
5. Theories of Information Processing 
6. Precaution-Adoption Process Model 
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Introduction 
In this thesis we gained insight into the intention to accept a possible future pertussis 
cocooning vaccination among parents and healthcare workers (HCWs) who work with 
infants, and the factors (determinants) that would influence this acceptance. During this 
process we developed a theoretical framework, which describes the potential determinants 
of pertussis cocooning vaccination acceptance. Subsequently, we used Intervention Mapping 
(IM) to identify how we can respond to the most relevant and changeable determinants in 
the design of a comprehensive pertussis cocooning vaccination programme. The choice to 
specifically focus the IM process on HCWs as a target group was the result of the progression 
of new advice by the Health Council of the Netherlands in recent years, which we explained 
in chapter 1.  
In this final chapter we will discuss the main outcomes and implications of this thesis 
and examine its relation to the currently available literature. We will include those 
methodological considerations that were not previously discussed in the separate chapters. 
Finally, we will outline our recommendations for public health practice, policy and further 
research. 
Theoretical framework 
We designed the theoretical framework in the preparatory phase of the 
questionnaire studies and IM process, to be able to better identify and understand the most 
relevant and changeable determinants of a positive pertussis vaccination intention. This 
theoretical framework was based on the results of the qualitative study (chapter 2), together 
with the determinants that were already known from previous research. Because these 
determinants best fitted in with the behavioural change theory known as the ‘Reasoned 
Action Approach’ (RAA), this theory was ultimately used as a reference point (Fishbein et al. 
2010), which we adapted to our specific research findings. 
Our theoretical framework (Figure 7.1) argues that vaccination behaviour is 
determined by the intention to perform this behaviour. Intention, in turn, is determined by 
knowledge, personal previous experiences and psychosocial determinants. Here, we 
included the psychosocial determinants attitude, social norm and perceived control, which 
are also the traditional RAA determinants of intention. Additionally, we also included 
anticipated negative affect and decisional uncertainty as psychosocial determinants. 
Subsequently, the RAA describes that personal beliefs form a basis for the psychosocial 
determinants. Attitudinal beliefs seemed the most important in our theoretical framework. 
Therefore, we included the attitudinal beliefs that we found in the literature. Based on the 
qualitative study of chapter 2 we also added perceived cost-effectiveness (as a concept of 
outcome expectations) and justice (as a concept of moral norm). Finally, organisational 
factors can influence vaccination behaviour, despite people’s intentions. The framework 
showed good fit, with (pseudo) R2 rates of around 80% (chapters 4 and 5) in the quantitative 
studies among both parents and healthcare workers (HCWs) who work with infants. 
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Validating the measure of general vaccination beliefs in parents and HCWs led to small 
differences in the definition of these beliefs in the two target groups. This is further 
described in the paragraph on general vaccination beliefs and marked in Figure 7.1 by the 
beliefs labelled with an asterisk. 
The specific placement of each determinant in the framework (i.e. as determinant of 
attitude, intention, or vaccination behaviour) could be an issue for discussion. In the design 
of the framework, we based the choice of the specific placements mostly on available 
knowledge from the RAA (Fishbein et al. 2010), in combination with the available knowledge 
on correlations from literature at that time (Goins et al. 2007, Wicker et al. 2008, Cheng et 
al. 2010, Top et al. 2010, Miller et al. 2011, Baron-Epel et al. 2012, Wiley et al. 2013). In most 
other studies, it is either unclear how assumptions on the interrelation of measured 
determinants are made, or how sometimes other decisions are taken regarding the specific 
place of a determinant and how it influences intentional or actual vaccination behaviour. For 
instance, the study of Harmsen et al (Harmsen 2014) places moral norm also as a 
determinant of the intention to accept a childhood vaccination, whereas we assumed it was 
a determinant of one’s attitude. Although the placement of a determinant might slightly 
influence how relevant it turns out to be, it is mostly of importance for theoretical 
discussions. The potential impact on practice – i.e. when using the framework to influence 
behaviour – seems small as long as all determinants are taken into account in the design of a 
vaccination programme. However, it could have some influence on the priority that is 
ascribed to a determinant in intervention development. 
 
Figure 7.1 Theoretical model of the acceptance of pertussis vaccination in parents and 
HCWs, based on integration of our qualitative and quantitative studies. 
The blue boxes in the figure have been assessed in our questionnaire studies.* These determinants are constructs that were part of the 
general vaccination beliefs in parents, and were separately reported in HCWs. See the paragraph on general vaccination beliefs for more 
information. 
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Another issue is the importance of organisational factors. Because literature showed 
their explicit influence as potential barriers or enablers on the translation from intention into 
actual behaviour, we included them in the development of our framework. Given the 
hypothetical character of our study, we focused chapters 4 and 5 on the intention to accept 
the vaccination, and consequently organisational factors fell out of scope. While some 
conditions for the practical organisation of a pertussis vaccination programme for HCWs are 
included in chapter 6, the assessment of these factors would be fully appropriate in a 
(future) intervention study.  
Knowledge usually also has a prominent role as influential factor in other 
frameworks. Measuring knowledge was unfortunately neither useful nor feasible in our 
study, because pertussis cocooning and pertussis vaccination for HCWs were not 
implemented in the Netherlands at that time. This denied the respondents an opportunity to 
be familiar with the vaccination strategy. We therefore provided brief information on 
pertussis, pertussis vaccination and the rationale for pertussis cocooning to explain the 
context to the participants in the focus group, interview and questionnaire studies. It is quite 
likely, however, that knowledge should have a place in our theoretical model. We therefore 
already took knowledge into account in the proposed vaccination programme in chapter 6.  
Furthermore, it is important to realise that this theoretical model focuses on 
determinants, rather than on the decision making process itself. The model therefore shows 
what potentially influences one’s intention to vaccinate and not how people decide on 
pertussis vaccination. In other words: the arrows in the model are not further specified and 
discussed in this thesis. In other fields of research, many literature is available on how 
decisions are made. Our studies also suggest the importance of this subject, because they 
show decisional uncertainty to be a relevant determinant and suggest that reflection on 
values might support decision making. However, more research is needed to specifically 
apply the theories of decision making to the vaccination field and to assess the specific role 
of reflection on values and deliberate choices in the vaccination decision making process. 
Finally, the development of our theoretical model coincided with an overall increase 
in reluctance to accept vaccines in recent years. Vaccine hesitancy has been used more and 
more frequently as a term to describe these developments. During the time our study took 
place, in 2012, the WHO Strategic Advisory Group of Experts (SAGE) on Immunisation 
established a Working Group on Vaccine Hesitancy, to define vaccine hesitancy and to 
identify its determinants (WHO , Larson et al. 2014, Larson et al. 2015, MacDonald et al. 
2015) (Figure 7.2).  
The SAGE working group presented determinants of vaccine hesitancy in a vaccine 
hesitancy determinants matrix (Figure 7.2). Comparing this matrix to our theoretical 
framework, we find that most of the concepts from our theoretical framework are also 
reflected in this matrix, with the exception of decisional uncertainty and anticipated regret. 
Our framework, in turn, encompasses all possible determinants identified by the SAGE 
Working Group matrix of determinants. The benefit of our theoretical framework over this 
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matrix, at least for the determinants of pertussis cocooning acceptance, is that our 
framework gives an indication of the interrelatedness of the determinants, and is thoroughly 
connected to psychosocial theories of behavioural change. Although vaccination acceptance 
differs for each target group, vaccine and setting, we expect our theoretical framework to 
cover a broad range of vaccination determinants and thereby to be able to measure the 
most important determinants of vaccination acceptance for every vaccination situation. 
Additionally, the constructs of decisional uncertainty and anticipated regret might be 
informative for the SAGE working group, and potentially eligible for inclusion in their 
determinants matrix. 
 
Figure 7.2 Definition of vaccine hesitancy and vaccine hesitancy determinants matrix by the WHO 
SAGE Working Group on Vaccine Hesitancy 
The SAGE Working Group on Vaccine Hesitancy defined vaccine hesitancy as follows: vaccine hesitancy refers 
to delay in acceptance or refusal of vaccination despite availability of vaccination services. Vaccine hesitancy is 
complex and context specific, varying across time, place and vaccines. It is influenced by factors such as 
complacency, convenience and confidence. The SAGE Working Group drafted a detailed vaccine hesitancy 
determinants matrix, organised around three key domains: 1) contextual influences, 2) individual and group 
influences, and 3) vaccine and vaccination-specific issues (WHO , Larson et al. 2014, Larson et al. 2015, 
MacDonald et al. 2015). 
 
 
 
 
General discussion
10
7
Chapter 7
106
Chapter 7 
110 
 
Another issue is the importance of organisational factors. Because literature showed 
their explicit influence as potential barriers or enablers on the translation from intention into 
actual behaviour, we included them in the development of our framework. Given the 
hypothetical character of our study, we focused chapters 4 and 5 on the intention to accept 
the vaccination, and consequently organisational factors fell out of scope. While some 
conditions for the practical organisation of a pertussis vaccination programme for HCWs are 
included in chapter 6, the assessment of these factors would be fully appropriate in a 
(future) intervention study.  
Knowledge usually also has a prominent role as influential factor in other 
frameworks. Measuring knowledge was unfortunately neither useful nor feasible in our 
study, because pertussis cocooning and pertussis vaccination for HCWs were not 
implemented in the Netherlands at that time. This denied the respondents an opportunity to 
be familiar with the vaccination strategy. We therefore provided brief information on 
pertussis, pertussis vaccination and the rationale for pertussis cocooning to explain the 
context to the participants in the focus group, interview and questionnaire studies. It is quite 
likely, however, that knowledge should have a place in our theoretical model. We therefore 
already took knowledge into account in the proposed vaccination programme in chapter 6.  
Furthermore, it is important to realise that this theoretical model focuses on 
determinants, rather than on the decision making process itself. The model therefore shows 
what potentially influences one’s intention to vaccinate and not how people decide on 
pertussis vaccination. In other words: the arrows in the model are not further specified and 
discussed in this thesis. In other fields of research, many literature is available on how 
decisions are made. Our studies also suggest the importance of this subject, because they 
show decisional uncertainty to be a relevant determinant and suggest that reflection on 
values might support decision making. However, more research is needed to specifically 
apply the theories of decision making to the vaccination field and to assess the specific role 
of reflection on values and deliberate choices in the vaccination decision making process. 
Finally, the development of our theoretical model coincided with an overall increase 
in reluctance to accept vaccines in recent years. Vaccine hesitancy has been used more and 
more frequently as a term to describe these developments. During the time our study took 
place, in 2012, the WHO Strategic Advisory Group of Experts (SAGE) on Immunisation 
established a Working Group on Vaccine Hesitancy, to define vaccine hesitancy and to 
identify its determinants (WHO , Larson et al. 2014, Larson et al. 2015, MacDonald et al. 
2015) (Figure 7.2).  
The SAGE working group presented determinants of vaccine hesitancy in a vaccine 
hesitancy determinants matrix (Figure 7.2). Comparing this matrix to our theoretical 
framework, we find that most of the concepts from our theoretical framework are also 
reflected in this matrix, with the exception of decisional uncertainty and anticipated regret. 
Our framework, in turn, encompasses all possible determinants identified by the SAGE 
Working Group matrix of determinants. The benefit of our theoretical framework over this 
General discussion 
111 
 
matrix, at least for the determinants of pertussis cocooning acceptance, is that our 
framework gives an indication of the interrelatedness of the determinants, and is thoroughly 
connected to psychosocial theories of behavioural change. Although vaccination acceptance 
differs for each target group, vaccine and setting, we expect our theoretical framework to 
cover a broad range of vaccination determinants and thereby to be able to measure the 
most important determinants of vaccination acceptance for every vaccination situation. 
Additionally, the constructs of decisional uncertainty and anticipated regret might be 
informative for the SAGE working group, and potentially eligible for inclusion in their 
determinants matrix. 
 
Figure 7.2 Definition of vaccine hesitancy and vaccine hesitancy determinants matrix by the WHO 
SAGE Working Group on Vaccine Hesitancy 
The SAGE Working Group on Vaccine Hesitancy defined vaccine hesitancy as follows: vaccine hesitancy refers 
to delay in acceptance or refusal of vaccination despite availability of vaccination services. Vaccine hesitancy is 
complex and context specific, varying across time, place and vaccines. It is influenced by factors such as 
complacency, convenience and confidence. The SAGE Working Group drafted a detailed vaccine hesitancy 
determinants matrix, organised around three key domains: 1) contextual influences, 2) individual and group 
influences, and 3) vaccine and vaccination-specific issues (WHO , Larson et al. 2014, Larson et al. 2015, 
MacDonald et al. 2015). 
 
 
 
 
General discussion
10
7
Chapter 7
108
Chapter 7 
112 
 
Developing a strategy to implement pertussis vaccination of new 
parents and healthcare workers 
Our theoretical framework was the basis for the questionnaire studies and the 
subsequent Intervention Mapping process for developing an intervention. In the next 
paragraphs we will first elaborate on three determinants of our theoretical framework to 
show how they appeared in our studies, how they relate to international literature and how 
they were accounted for during the IM process and in the proposed vaccination programme. 
For elaboration in this chapter we chose those determinants that – in our studies – were 
consistently significantly associated with the intention to accept a pertussis vaccination 
when offered: attitude, decisional uncertainty and anticipated negative affect. This is 
followed by a discussion on the three predominant themes that seemed to be rooted within 
the determinants: experience, information and trust. The themes came forward in the 
qualitative study (chapter 2), and seemed to overarch the determinants and provided a 
broader context regarding multiple beliefs and constructs. Again, we will show how these 
themes relate to international literature and how they were accounted for during the IM 
process and in the proposed vaccination programme. During the IM process, the choice of 
the specific theoretical methods and practical applications to effectuate change was made 
within planning group discussions. In these discussions feasibility and potential fit with the 
intervention context and the target group were continuously considered. Upon 
implementation and evaluation the actual feasibility and effectiveness of each component 
will become clear, and specific information for future adaptation will become available. 
Determinants of intention: attitude, decisional uncertainty and anticipated 
negative affect 
The role of attitude 
We found attitude to have the largest positive association with the intention to 
accept a pertussis cocooning vaccination in all investigated target groups (chapters 4 and 5). 
To find attitude as an important predictor of the intention to vaccinate was not a surprising 
outcome. Multiple previous vaccination acceptance studies have shown similar results 
(Myers et al. 2011, Cornally et al. 2013, Fisher et al. 2013). In order to be able to successfully 
take this attitude into account when developing a vaccination programme, it is important to 
consider how this attitude seems to be formed. In both target groups, the respondents’ 
attitudes were clearly explained by their general vaccination beliefs, efficacy outcome 
expectations (in HCWs: more specifically the perceived cost-benefit ratio) and moral norm 
(in HCWs: more specifically their perceived personal responsibility to prevent pertussis in 
patients).  
General vaccination beliefs as determinant of attitude arose from our qualitative 
study, and comprised of critical vaccination beliefs such as the perceived necessity of (new) 
vaccines, naturalistic beliefs and disease beliefs, which in turn seemed to be influenced by 
trust in government, science and industry. The general vaccination beliefs of both parents 
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and HCWs showed a significant association with the attitude towards pertussis cocooning 
vaccination in the quantitative studies. The final items operationalising the determinant, 
however, differed slightly between the target groups.1 There is – to our knowledge – no 
validated measure available from literature to indicate one’s general vaccination beliefs. 
Although in our qualitative study the sub factors in this determinant showed great 
coherence, previous studies showed parts of this determinant as separate influential factors 
(Black et al. 2010, Larson et al. 2011, Harmsen 2014, Yaqub et al. 2014, Lehmann et al. 2015, 
MacDougall et al. 2015). The items we measured within general vaccination beliefs also 
show great similarities with the items measured within recently proposed vaccine hesitancy 
scales (Shapiro et al. 2018). 
Outcome expectations as determinant of attitude came forward in two categories: 
the expectations of the direct outcome for oneself (such as perceived efficacy of the 
vaccination) and the expectations of the outcome for society. The results of the qualitative 
study indicated that both parents and HCWs who work with infants considered not only the 
individual outcomes, but also societal outcomes in relation to pertussis cocooning (chapter 
2). This consideration of the bigger picture is partly confirmed in the quantitative studies, 
where we – for example - found an association between the perceived cost-effectiveness of 
the pertussis cocooning vaccination and the attitude towards pertussis vaccination (chapters 
4 and 5). In previous literature this relation is also suggested (Betsch 2014). 
In the qualitative study (chapter 2) moral norm appeared to be an important 
determinant of one’s attitude towards pertussis cocooning vaccination. Although the 
ethically focused analysis on this subject identified more values, the first and clearest values 
identified were responsibility and justice. Responsibility has been described before as 
influential factor, albeit often implicitly by referring to important reasons for accepting a 
vaccine as “to protect others” or “to protect patients” (Goins et al. 2007, Wicker et al. 2008, 
Hollmeyer et al. 2009, Top et al. 2010, Baron-Epel et al. 2012, Yaqub et al. 2014, Hayles et al. 
2016). This influence is also found in our quantitative studies (chapters 4 and 5): 
responsibility showed a positive association with the attitude towards pertussis cocooning 
vaccination in all investigated target groups. Justice (more specifically: fairness in the 
consideration of risks for patients and the risks for healthcare workers) however, has – to 
our knowledge – not been described before as influential on one’s vaccination attitude. Our 
quantitative study among healthcare workers (chapter 5) did not corroborate the assumed 
relation between justice and one’s attitude towards pertussis vaccination. This may partly 
have to do with the way in which we operationalised justice. It may also indicate that the 
role of justice might be limited. 
                                                   
1 This difference originated from the internal validation of the determinant in both studies. The items 
in the questionnaires were based on the qualitative study. In the study among parents these items all showed 
great coherence, while in the study among healthcare workers it appeared that “general beliefs on vaccination 
policy” and “beliefs on pertussis policy” were separate factors. We therefore analysed them separately for this 
target group. See also chapters 4 and 5. 
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Attitude in intervention development 
Attitude, including its associated beliefs described above, played a large role in the 
development of the intervention, because of this clear association with intention. In chapter 
6 we described how we selected several theoretical methods and practical applications, 
intending to influence attitude. This resulted in the application of scenario based risk 
information, values clarification, modelling, persuasive communication and framing in the 
invitation letter, information folder, website and in the online deliberation tool. For 
example, the stimulation of reflection on personal and professional values in the online 
deliberation tool is a practical application of the method of values clarification, which we 
chose based on the importance of, among others, attitude and moral norm as its associated 
belief. The focus on responsibility in the invitation letter was also derived from the 
importance of responsibility as a determinant of attitude.  
The role of decisional uncertainty 
We described decisional uncertainty in the qualitative study (chapter 2) as a feeling 
of doubt towards the respondents’ decision on pertussis cocooning vaccination. In both 
quantitative studies (chapters 4 and 5) the negative influence of uncertainty on the intention 
to accept a pertussis cocooning vaccination was confirmed. As such, decisional uncertainty 
seems to be a valuable addition to the theoretical model for pertussis cocooning acceptance. 
The degree of decisional uncertainty we measured was higher among HCWs (24% in 
maternity assistants, 28% in midwives and 35% in paediatric nurses) than among parents 
(10%). The reason for this is unclear.  
Decisional uncertainty has not been previously investigated as a determinant of 
vaccination acceptance. However, in the literature on decision aids, uncertainty is often used 
as one of the constructs of decisional conflict. For example, Shourie et al. (2013) have shown 
that their decision aid was able to reduce decisional conflict and increase vaccine uptake. 
This also indicates a possible relation between uncertainty and uptake. 
Decisional uncertainty in intervention development 
We described in chapter 3 how the respondents compared the values they ascribed 
to the vaccination programme to their own core values, and used this to base their decision 
on. Arguing from these findings, we could assume that reflection on values might diminish 
decisional uncertainty and thereby might improve vaccination uptake. These assumptions 
are in line with the confirmation of the importance of decisional uncertainty and 
responsibility in the quantitative studies, with literature on value congruent choices, with 
the use of value clarification in other vaccination programmes, and with the use of values in 
forming opinions on other “wicked problems” such as nanotechnology (O'Connor 1995, 
Lipschitz et al. 2013, Felt et al. 2014, Lehmann et al. 2017). The indication that reflection on 
values is important to deliberately decide to accept a vaccination ultimately led to the 
development of the online deliberation tool. However, the specific role of reflection on 
values in the decision making process needs further exploration and confirmation in future 
research, and fell out of the scope of this thesis. Upon evaluation it will become clear 
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whether the online deliberation tool is an effective practical application targeting these 
determinants, or whether the programme should be adapted on this point. Also, to facilitate 
future adaptation we recommend to further determine, specify and confirm which values 
are most important to reflect on, while aiming to reduce decisional uncertainty.  
The role of anticipated negative affect 
 In the qualitative study (chapter 2) we found that negative affects (such as 
regret) upon anticipation of either accepting or declining vaccination were associated with a 
respondent’s intention to accept a pertussis cocooning vaccination. Our quantitative studies 
(chapters 4 and 5) confirm the importance of anticipated negative affects regarding non-
acceptance. These anticipated negative affects have been described as addition to the 
Reasoned Action Approach (RAA) before and were also found in previous studies on 
vaccination acceptance (Lagoe et al. 2015, Leder et al. 2015).  
Anticipated negative affects regarding acceptance of vaccination turned out to 
univariately show a negative association with acceptance. Only in midwives, this association 
also remained significant in the multivariate analysis. The reason for this remains unclear, 
but it might indicate a slightly critical vaccination attitude among the midwives in our study. 
This matches the observation that relatively many midwives in our study reported to have a 
specific philosophical background, and did not vaccinate their own children according to the 
National Immunisation Programme (NIP). This finding is potentially subject to response bias, 
because the HCWs who returned the questionnaires were possibly the HCWs with the most 
distinct opinions about vaccination. Furthermore, as far as we know this is the first study 
that suggests a critical vaccination attitude among midwives in the Netherlands, and we 
recommend that this suggestion is checked in future further study. If confirmed however, 
this finding potentially has an impact on the role of midwives in promoting vaccination 
among their clients, which is a reason for concern. 
Anticipated negative affect in intervention development 
Although the influence of anticipated negative affect regarding non-acceptance 
seemed clear, the planning group discussions led us to be careful in the applications 
concerning this determinant. It was suggested that too much emphasis on this determinant 
might have counterproductive effects, similar to the effects we saw in the reaction to a 
previous vaccination policy where vaccination was demanded quite forcefully, described in 
chapter 3. We therefore chose to influence anticipated negative affect in the invitation 
letter, information folder and website only with regard to stimulating deliberate decision 
making. Only in the online deliberation tool we introduced a peer model who indicated to 
feel guilty if she was not vaccinated herself and a patient would contract pertussis. 
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Overarching themes: experience, information and trust 
Experience 
Experiences were mentioned often in the qualitative study and were diverse, 
including experiences with pertussis in the participants themselves or in their environment, 
and experiences with previously administered vaccinations or vaccination offers. They were 
used to explain and sometimes defend a certain belief or attitude towards vaccination. As 
such they seemed to influence the respondents’ perceived risks, their general vaccination 
beliefs (including trust), their feelings on autonomy and decisional uncertainty. In chapter 3 
we described for example how maternity assistants experienced a previous vaccination offer 
as very imposing. This led them to emphasise the importance of autonomy in vaccination 
decisions and resulted in a strong opposition towards mandatory vaccination.  
Both our quantitative studies (chapters 4 and 5) were not able to confirm a clear 
association between previous experiences and intention to accept a vaccination. In the 
univariate analyses among all HCW groups, previous acceptance of influenza vaccination was 
significantly associated with a positive intention towards pertussis cocooning vaccination. 
But only in midwives this association remained significant in the multivariate analysis. 
Multiple other studies did describe associations between previous vaccination acceptance 
(for instance for influenza) and present pertussis cocooning vaccination acceptance (Top et 
al. 2010, Bodeker et al. 2014, Lu et al. 2014, Tuckerman et al. 2015). In literature, the lack of 
experience with vaccine preventable diseases is often associated with a lower perceived risk 
of these diseases. As such it contributes to the occurrence of the well-known omission bias, 
where the risk of the commission of an action (vaccination) is perceived higher as the risk of 
the omission of an action (the disease), leading to lower uptake rates (Asch et al. 1994, Wroe 
et al. 2005, Bish et al. 2011). In this sense, experience is very similar to the term 
complacency, which is used in the vaccine hesitancy definition (MacDonald et al. 2015). 
Negative previous experiences have also been associated with less trust in vaccines (Larson 
et al. 2011). 
Experience in intervention development 
Although we found no direct quantitative evidence for the influence of previous 
experiences on vaccination acceptance in the quantitative studies, the indication of its 
influence from the qualitative studies and literature led us to take the theme into account in 
our final programme in two ways. First, we used peer models to elaborate on the 
experiences with pertussis in adults and in children, on the website and in the online 
deliberation tool. This aims to substitute the lack of personal experience people have with 
pertussis in adults and children. Second, previous experiences have influenced our view on 
the mandatory versus voluntary vaccination debate as described in chapter 3. The 
experience of respondents who were quite forcefully demanded by their employers to be 
vaccinated against influenza during the H1N1 pandemic, led us to better understand the 
potential detrimental effect of mandatory vaccination on the support for future 
vaccinations. This means that we believe that negative experiences (e.g. mandatory 
General discussion 
117 
 
vaccination) should be avoided and argue that voluntary vaccination is the better option in 
our context. 
Information 
Most study participants in the qualitative study (chapter 2) indicated to be in need of 
information before they could come to a decision on accepting or declining a pertussis 
cocooning vaccination. They asked many questions about, for instance, the risk to contract 
pertussis, pertussis vaccine safety, or if there were other options besides vaccination. In 
their attempt to categorise information and know which information to trust, they valued 
information based on source, frequency, consistency and scientific base. In chapter 3 we 
deepened the analysis of the qualitative study and performed an ethically focused re-
analysis of the qualitative data, also leading to more insight into the role of information in 
deliberate decision making for vaccination decisions in the context of our study. We learned 
that information from public health providers is by some considered to be an insufficient 
base for a deliberate choice on vaccination, not only because these respondents indicated 
they were in need for other or more information, but also because they perceived a bias in 
information originating from public health providers. Consequently, these respondents 
sought additional information. However, they were unable to get a full picture of the 
benefits and drawbacks of the vaccination, and therefore did not resolve their uncertainty 
about the vaccination decision. 
The image that these results provide is in line with previous research showing that 
people are in need of information, but also adds to an understanding of research showing 
the limited effect on vaccination uptake of interventions based on information alone (Omer 
et al. 2009, Brown et al. 2010, Larson et al. 2011, Dube et al. 2015). Furthermore, it 
represents the sociological developments in an era of information overload.  
Information in intervention development 
From these data we drew the conclusion that people are in need of information, but 
sometimes perceive information from public health providers as biased. This notion is 
important, because it indicates that the possibilities of public health providers to inform the 
public might be limited. Therewith, it underlines the necessity of the public health providers 
to be clear and transparent in their intentions. In the development of our online deliberation 
tool we aimed to take the perceived bias of public health providers into account. We focused 
especially on the support of deciding despite doubts – as described in the paragraph on 
decisional uncertainty – and not particularly on determining which information to trust and 
which to distrust. Nevertheless, this inability to know which information to trust could also 
point to a need for a democratic, population based new initiative to address what 
information is trustworthy and what is not. 
Trust 
In the qualitative study (chapter 2) trust was reflected in multiple determinants. Trust 
seemed to influence respondents’ general vaccination beliefs, their perceived efficacy of 
pertussis cocooning and their decisional uncertainty. As we described above, trust seems to 
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represents the sociological developments in an era of information overload.  
Information in intervention development 
From these data we drew the conclusion that people are in need of information, but 
sometimes perceive information from public health providers as biased. This notion is 
important, because it indicates that the possibilities of public health providers to inform the 
public might be limited. Therewith, it underlines the necessity of the public health providers 
to be clear and transparent in their intentions. In the development of our online deliberation 
tool we aimed to take the perceived bias of public health providers into account. We focused 
especially on the support of deciding despite doubts – as described in the paragraph on 
decisional uncertainty – and not particularly on determining which information to trust and 
which to distrust. Nevertheless, this inability to know which information to trust could also 
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information is trustworthy and what is not. 
Trust 
In the qualitative study (chapter 2) trust was reflected in multiple determinants. Trust 
seemed to influence respondents’ general vaccination beliefs, their perceived efficacy of 
pertussis cocooning and their decisional uncertainty. As we described above, trust seems to 
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be affected by previous experiences, and can in turn influence the way in which information 
is perceived. Some aspects of trust, namely the trust in government and industry, were 
included in the measure for the general vaccination beliefs in the quantitative study among 
parents (chapter 4). It showed a significant positive association with the attitude towards 
pertussis cocooning acceptance.  
The importance of trust described in this thesis has also been shown in other 
vaccination acceptance studies (Leask et al. 2006, Larson et al. 2011, Baron-Epel et al. 2012, 
Baron-Epel et al. 2013) and is in line with observed changes in society towards more distrust 
in government, industry and science. This is attributed to originate from a shift towards a 
risk culture, in which manufactured risks seem exceedingly important, and outweigh the 
naturally occurring risks (Beck 1992). Furthermore, developments towards patient 
empowerment and shared decision making, with an emphasis on personal responsibility, 
feed the moral imperative to be knowledgeable in order to protect your best interest 
(Hobson-West 2007). For those parents, in the words of Hobson-West, “trusting blindly can 
be the biggest risk of all”. Psychologically, this change in trust influences the other side of 
the medal of the omission bias we described before in the paragraph on experiences (Asch 
et al. 1994, Wroe et al. 2005, Bish et al. 2011). Declined trust in vaccines is accompanied by 
an increased perceived risk of vaccination, which more easily outweighs the risk from the 
omission of the vaccination. Also, trust is often mentioned in the developments around 
vaccine hesitancy in recent years. In the discourse around vaccine hesitancy, the terminology 
and definitions still need to settle, but it is clear that trust is a very important factor and is, 
with the term confidence, also part of the definition of vaccine hesitancy (Larson et al. 2015, 
Larson et al. 2015, MacDonald et al. 2015, Peretti-Watel et al. 2015, Shapiro et al. 2018). 
Trust in intervention development 
Although the relevance of trust is very clear, its changeability is not so evident. 
Within the development of the vaccination programme we therefore chose to aim for the 
more feasible goal to support people in their decision making by reducing their decisional 
uncertainty. This is further described in the paragraph on decisional uncertainty in this 
chapter. Furthermore, a method or practical application to influence a societal issue such as 
trust seems to better fit a national context. We therefore recommend that within policy 
development on a national level the issue of maintaining the public’s trust is always on the 
agenda. To solve the issue of trust on a smaller scale, previous research suggests to focus on 
the building of a trusted doctor-patient relationship (Dube et al. 2015). For the parents in 
our study it is not clear who the vaccine provider should be, and the relationship between 
company doctors and healthcare workers in the Netherlands is often not really tight. 
Therefore, for the parents and healthcare workers in our studies, it is not directly evident 
how investing in a more trustful doctor-patient relationship should be executed and if this is 
a feasible strategy to follow. 
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Implications of this thesis 
The findings of this thesis lead to recommendations for public health practice, policy 
and future research, which are summarised below. 
Recommendations for public health practice and policy 
Development of vaccination programmes 
In the development or adaptation of vaccination programmes it is important to align 
the programme components with the most relevant and changeable determinants that are 
applicable for the programme-specific vaccine, target group and setting. Using an approach 
which systematically integrates behavioural change theories, literature and practice is key in 
the design of future vaccination programmes or the adaptation of existing programmes. 
Intervention Mapping is such a method where input from theory, evidence and practice is 
systematically applied.  
The determinants of vaccination acceptance differs for each vaccine, target group 
and setting. Our theoretical framework provides concrete measurable concepts and is 
thoroughly connected with psychological theories of behavioural change. We expect this 
framework to cover a broad range of vaccination determinants and thereby to be able to 
measure the most important determinants of vaccination acceptance for every vaccination 
situation.  
Recommendation 1: We recommend to use the theoretical framework we presented in the 
process of development or adaptation of vaccination programmes. Our theoretical 
framework can assist in identifying the determinants that a theory- and evidence-based 
vaccination programme should account for. 
Recommendation 2: Upon implementation of pertussis vaccination for HCWs, we 
recommend to use the outline for the vaccination programme as described in chapter 6, and 
adapt it to include other ecological levels and specific organisational factors. If 
implementation of pertussis vaccination for parents should become opportune, we 
recommend using an Intervention Mapping approach and the determinants presented in the 
chapters 2 and 4. 
Experience, information and trust 
It became clear that the experiences respondents had, played a part in how they 
viewed a vaccination offer. Also, respondents of our studies indicated to perceive 
information from public health providers as biased. This indicates that a potentially 
restricted influence is to be expected from information delivered by public health providers. 
Furthermore, respondents indicated to have the need to know what information to trust, 
and what to distrust. Our research showed that there is a gap to be filled, because some 
respondents were unable to determine the trustworthiness of information from existing 
sources.  
Recommendation 3: We recommend to address previous experiences when designing a 
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vaccination programme. If a specific experience is generally lacking in the target group - such 
as experience with pertussis in children - this can be substituted by using, for example, peer 
models explaining their experiences. 
Recommendation 4: We recommend that government and public health providers 
acknowledge that they have a dual role in vaccination programmes, which can lead to the 
perceived bias among the target groups for vaccination. Together with the societal changes 
in trust in the government, this issue emphasises the need for maintaining or improving 
clear and transparent communication as well as nurturing the input of the public in the 
development of vaccination programmes. We also recommend that maintaining trust of the 
public is always on the agenda within policy development on a national level.  
Recommendation 5: We recommend to consider that vaccinations should preferably be 
executed by healthcare professionals with whom the target group feel they have a trusted 
provider-patient relationship. 
Recommendation 6: We recommend to consider how a democratic, population based new 
initiative might be able to address the need to determine the trustworthiness of 
information. What this should look like in practice is not directly evident. It might resemble 
the current developments in the approach to undermine disinformation (‘fake news’), where 
independent fact checker websites report news to be true or false. However, whether 
correcting misinformation leads to higher uptake is still subject of debate (Nyhan et al. 
2015). 
Decisional uncertainty 
Our studies indicate that people feel the need to make deliberate decisions on 
vaccination, but at the same time feel unable to do so. Our results suggest that the reflection 
on personal and professional values combined with information, personal experiences and 
views on societal aspects of vaccination, reduces decisional uncertainty and aids decision 
making. Despite uncertainties on the specific role of reflection on values in the vaccination 
decision making process, we have developed an online deliberation tool that aims to 
stimulate and support this reflection.  
Recommendation 7: We recommend to facilitate the needs people have to be able to make 
deliberate choices through supporting and facilitating the reflection on personal and 
professional values upon vaccination decisions. 
Voluntary or mandatory vaccination 
Additional to the responsibility respondents showed for making their own decisions, 
they also indicated to support voluntary vaccination and indicated that mandatory 
vaccination might lead to adverse effects on trust and uptake. These contextual moral 
convictions do not regularly inform the current debate on mandatory vaccination policies.  
Recommendation 8: We recommend that vaccination policy and practice acknowledge the 
contextual moral convictions described above. Also, we argue that voluntary vaccination is 
General discussion 
121 
 
the better option in settings such as ours.  
Recommendations for further research 
Theoretical framework 
We designed the theoretical framework in the preparatory phase of the 
questionnaire studies and IM process, to be able to better identify and understand the most 
relevant and changeable determinants of a positive pertussis vaccination intention. Because 
the development of our theoretical model coincided with the developments around vaccine 
hesitancy in recent years, the frameworks seem to partly overlap. Based on our theoretical 
framework, we designed a questionnaire to be able to measure the potential determinants 
and quantify their influence on intention. At the same time, questionnaires measuring 
vaccine hesitancy and vaccine confidence have been developed in stream of the worldwide 
interest in vaccine hesitancy. 
Recommendation 9: We recommend to assess the value of our theoretical framework for 
other vaccines, target groups and contexts, including the newly added constructs of 
decisional uncertainty and anticipated negative affect. When validated, we recommend to 
apply this framework in future studies on vaccination acceptance, to gain an in-depth 
understanding of which personal, psychosocial or organisational determinants are most 
relevant.  
Recommendation 10: We recommend to consider the possibility of integrating our 
theoretical framework and the determinants matrix of vaccine hesitancy, in order to come to 
a comprehensive and supported framework. 
Recommendation 11: We recommend to compare our questionnaire to the questionnaires 
measuring vaccine hesitancy and vaccine confidence, and see if there are possibilities for 
adaptation. Together with recommendation 10, this promotes measurement uniformity and 
aids the possibilities of data aggregation or metaanalysis.  
Recommendation 12: The questionnaire we developed based on our theoretical framework 
was intended to be comprehensive and hence consisted of many questions. To facilitate 
future research on vaccination acceptance, it is useful to develop and validate a more 
compact questionnaire, which is still able to measure a complete set of determinants of 
vaccination acceptance. 
Recommendation 13: While we recognised the importance of knowledge in the existing 
literature and we accounted for knowledge in the proposed vaccination programme, we did 
not specifically measure it in our quantitative studies. The specific role of knowledge should 
be assessed in the evaluation of the programme once implemented, to determine its 
ultimate relation with intention and vaccination behaviour. 
Recommendation 14: Although we recognised the importance of trust in this thesis, we did 
not directly measure trust in our quantitative studies. We recommend to assess the 
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definition and scope of trust, keeping in mind the literature on vaccine confidence, and 
measure trust more directly in future studies. 
Decisional uncertainty 
As indicated above with the practice and policy recommendations on decisional 
uncertainty, our respondents indicated to be uncertain about their vaccination decisions, 
despite their will to make a deliberate decision on vaccination. Our research suggests that 
supporting people’s reflection on personal and professional values, in combination with 
information, their personal experiences and their views on societal aspects of vaccination, 
reduces decisional uncertainty and aids decision making. We have developed an online 
deliberation tool that aims to stimulate and support this reflection. However, the specific 
role of reflection on values in the vaccination decision making process is still unclear. 
Recommendation 15: We recommend to test this online deliberation tool and measure its 
effect on decisional uncertainty as well as deliberate choice and vaccination intention (or 
uptake, depending on the context). 
Recommendation 16: We recommend to conduct more research to further explore and 
confirm the specific role of reflection on values in the vaccination decision making process, 
while specifically applying the current theories and knowledge on decision making from 
other research fields. 
Recommendation 17: Furthermore, to facilitate future adaptation, we recommend to 
further determine, specify and confirm which values are most important to reflect on for 
those deciding on vaccination, in order to further reduce decisional uncertainty.  
Midwives 
As far as we know this is the first study that suggests a slightly critical vaccination 
attitude among midwives in the Netherlands: the uptake rate of NIP vaccinations for 
children of midwives was lower than among the general population (chapter 5, 78% versus 
95%), and the percentage of midwives who indicated to have a specific philosophical 
background was slightly higher than among the general population (chapter 5, 16% versus 
8%).  
Recommendation 18: We recommend that the suggestion that midwives hold a slightly 
critical attitude towards vaccination is checked in future further study. 
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Summary 
Despite an overall high uptake of childhood vaccinations, pertussis has changed in 
the last two decades from a marginalised childhood disease to an endemic disease among 
adolescents and young adults. This increase of pertussis circulation puts young infants at 
risk, who are too young to be fully protected by their own childhood vaccinations. While for 
adults pertussis is mostly a nuisance, it can be a dangerous disease for infants. They have an 
increased risk for serious complications - such as apnoea, pneumonia or convulsions – and 
even death.  
To reduce the burden of pertussis in infants, several policies have been evaluated and 
proposed. Pertussis cocooning (i.e. vaccination of all adults surrounding an infant) and 
selective pertussis vaccination of healthcare workers (HCWs) who work with infants are such 
strategies. These strategies contribute to the prevention of pertussis transmission to 
newborn babies. For an effective implementation of these strategies, most theories on 
behavioural change emphasise that it is essential to recognise that individuals act in a 
complex environment, where in addition to their personal determinants, different social and 
physical conditions influence their behaviour. Consequently, a vaccination programme 
should take account of a broad array of determinants that influence the vaccination 
acceptance in the target groups. In this thesis, we set out to explore these determinants by 
qualitatively and quantitatively assessing the potential factors influencing the pertussis 
cocooning acceptance among envisioned target groups in the Netherlands. Using an 
Intervention Mapping (IM) approach, we subsequently designed a pilot vaccination 
programme by taking the most relevant and changeable determinants into account.  
In chapter 2 we describe a qualitative study, where we aimed to explore the 
perceived determinants (barriers and enablers) of the acceptance among the possible target 
groups of pertussis vaccination for cocooning. We conducted 13 focus group meetings and 
six individual semi-structured interviews with members of possible target groups for 
pertussis cocooning (i.e. parents, maternity assistants, midwives, and paediatric nurses) in 
the Netherlands. The participants’ risk perception, outcome expectations, general 
vaccination beliefs, moral norms, opinion of others, perceived autonomy, anticipated regret, 
decisional uncertainty, and perceived organisational barriers were all factors that influenced 
the intention to accept pertussis vaccination for cocooning. Experience, information and 
trust emerged as predominant themes within these determinants.  
In chapter 3 we first sketch the contours of the ethical debate by describing the main 
normative arguments used to defend voluntary and mandatory vaccination. After that we 
further elaborate on the arguments found in the qualitative study, which impact the ethical 
debate on voluntary and mandatory vaccination. These arguments enrich the ethical 
discussion, because they reflect what people in concrete societal contexts think and feel 
about mandatory or voluntary vaccination. Based on these arguments, we argued that 
voluntary vaccination continues to be the better alternative in contexts where people (a) 
show broad support for voluntary vaccination, (b) do considerable effort to collect sufficient 
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information to make an informed and deliberate decision, and (c) indicate mandatory 
vaccination might lead to adverse effects on trust and uptake. In order to better attune 
vaccination programmes to these contextual moral convictions, we suggest that more effort 
should be put in helping people to deal with the difficulty they experience in making a 
deliberate choice about vaccination. Therefore, we suggested to develop a deliberation tool 
that helps people to articulate personal and societal values and use these to weigh the 
information they gather from diverse sources to make a choice that they can truly consider 
their own. 
In chapter 4 we describe how we quantitatively assessed parental intention to accept 
a pertussis cocooning vaccination. In addition, the personal and psychosocial determinants 
of this intention and the beliefs underlying the attitude of parents towards pertussis 
cocooning vaccination were assessed. Parents returned 282 questionnaires. A large majority 
of the parents (78%) reported a positive intention to accept a pertussis cocooning 
vaccination. Attitude, anticipated negative affect as a result of non-acceptance, anticipated 
negative affect as a result of acceptance and decisional uncertainty were significantly 
associated with intention. General vaccination beliefs, moral norm, perceived susceptibility 
of pertussis in children, and efficacy outcome expectations were significant correlates of 
attitude towards pertussis cocooning vaccination. 
In chapter 5 we assess the intention to accept a pertussis cocooning vaccination, and 
examined the determinants that influence this intention among healthcare workers (HCWs) 
in maternity and paediatric care. We then evaluate the behavioural beliefs underlying HCWs’ 
attitudes towards pertussis cocooning. Overall, 486 maternity assistants, 320 midwives, and 
200 paediatric nurses completed the questionnaire; 45%–63% reported their intentions to 
accept pertussis vaccination. Attitude, anticipated affect regarding non-acceptance, and 
decisional uncertainty were uniquely associated with the intention to accept a pertussis 
vaccination. The reported attitude towards pertussis cocooning vaccination is further 
explained by their general vaccination beliefs, agreement with a policy advice to vaccinate 
HCWs, the perceived cost-benefit ratio, and the perceived personal responsibility to prevent 
pertussis in patients. 
In chapter 6 we describe the application of IM for systematic intervention 
development of a pertussis vaccination programme for HCWs. The primary programme goal 
is to optimise pertussis vaccination uptake among HCWs who are directly involved in the 
care for infants younger than 6 months. We identified the most relevant and changeable 
determinants that influence pertussis vaccination acceptance among these HCWs, and 
determined specific behavioural and change objectives for HCWs in order to achieve the 
programme goal. On the basis of a literature review, behavioural change theory and 
consensus in the planning group, we decided how to attune the final programme content to 
the most relevant and changeable determinants found, including the content of: an 
invitation letter, an information folder, a website and posters, and an online tool assisting 
deliberation. By following the IM protocol, we were able to develop the basis for a theory- 
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and evidence-based vaccination programme that fits the characteristics of the target 
population and intervention context. 
In chapter 7 we discuss the main outcomes and implications of this thesis and 
examine its relation to the currently available literature. First, we discuss the theoretical 
framework developed during the preparatory phase of the questionnaire studies and the IM 
process. Although not perfect, we feel the framework is comprehensive, accessible and 
clear, and is able to measure the most important determinants of vaccination acceptance. 
Furthermore, our studies indicate that experience, information and trust are important 
overarching themes regarding pertussis cocooning vaccination acceptance, which matches 
changes in society described in literature. More specifically, attitude, decisional uncertainty 
and anticipated negative affect showed to be associated with the intention to accept a 
pertussis cocooning vaccination. Taking these determinants into account, we specifically 
included a deliberate decision as an objective for a pilot vaccination programme, which 
resulted in the development of an online deliberation tool. Additionally, it led us to adapt 
the message of an invitation letter, information folder and website. 
We conclude by stating that upon implementing a pertussis cocooning vaccination 
programme we recommend to (1) include our theoretical framework and pilot vaccination 
programme, (2) acknowledge the importance of experience, information and trust, (3) 
facilitate deliberate choice, and (4) take contextual moral convictions on mandatory 
vaccination into account. Furthermore, we recommend to further study (1) the theoretical 
framework to provide a better understanding of vaccination acceptance, (2) the role of 
decisional uncertainty and reflection on values in the vaccination decision making process, 
and (3) the effect of the online deliberation tool on decisional uncertainty, deliberate choice 
and vaccination intention. 
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Samenvatting 
Ondanks een hoge vaccinatiegraad is kinkhoest in de laatste twee decennia 
veranderd van een gemarginaliseerde kinderziekte tot een endemische ziekte onder met 
name adolescenten en (jong) volwassenen. Deze toename van kinkhoest zorgt voor extra 
risico op blootstelling van jonge zuigelingen, die nog onvoldoende beschermd zijn door hun 
eigen vaccinaties. Terwijl kinkhoest voor volwassenen niet meer dan een lastige ziekte is, kan 
het een gevaarlijke ziekte zijn voor deze jonge zuigelingen. Voor hen is het risico op ernstige 
complicaties -zoals ademhalingsonderbrekingen, longontsteking of convulsies- groter, en 
sommigen van hen overlijden zelfs aan de gevolgen van kinkhoest.  
Er zijn verschillende strategieën voorgesteld om het aantal kinkhoestinfecties bij 
zuigelingen te verminderen, zoals “cocooning” (het vaccineren van alle volwassenen rondom 
een zuigeling) en selectieve vaccinatie van gezondheidsmedewerkers die met zuigelingen 
werken. Deze strategieën dragen bij aan een reductie van het risico op de transmissie van 
kinkhoest naar zuigelingen. Om strategieën als deze effectief te implementeren, is het 
essentieel – zo benadrukken de meeste gedragsveranderingstheorieën – om vast te stellen 
dat individuen functioneren binnen een complexe omgeving waar, behalve hun persoonlijke 
determinanten, verschillende sociale en fysieke omstandigheden hun gedrag beïnvloeden. 
Dat betekent dat een effectief vaccinatieprogramma rekening moet houden met een breed 
palet aan determinanten die de doelgroepen beïnvloeden. In dit proefschrift hebben we 
deze determinanten zowel kwalitatief als kwantitatief onderzocht bij de potentiële 
doelgroepen voor de vaccinatie in Nederland. Vervolgens hebben we met behulp van de 
Intervention Mapping-methode (IM) een pilot vaccinatieprogramma ontwikkeld, dat aansluit 
op de meest relevante en veranderbare determinanten. 
In hoofdstuk 2 beschrijven we een kwalitatieve studie, waarin we onder de 
potentiële doelgroepen inventariseerden welke determinanten (zowel belemmerend als 
bevorderend) van belang zijn voor de acceptatie van kinkhoestvaccinatie. We organiseerden 
hiervoor 13 focusgroepbijeenkomsten en 6 individuele semigestructureerde interviews met 
personen uit de doelgroep voor cocooning (te weten ouders, kraamverzorgenden, 
verloskundigen en kinderverpleegkundigen). We vonden dat de volgende determinanten van 
invloed zijn op de intentie om een kinkhoestvaccinatie te accepteren: risicoperceptie, 
uitkomstverwachtingen, algemene opstelling tegenover vaccinaties, morele norm, mening 
van anderen, ervaren autonomie, anticipatie op spijt, onzekerheid over besluitvorming en 
ervaren logistieke barrières. Ervaring, informatie en vertrouwen waren overkoepelende 
thema’s die binnen al deze determinanten naar voren kwamen.  
In hoofdstuk 3 beschrijven we eerst de huidige stand van zaken van het ethische 
debat over vrijwillige en verplichte vaccinatie, en gaan we daarna dieper in op de 
argumenten uit de kwalitatieve studie die de ethische discussie rondom vrijwillig of verplicht 
vaccineren beïnvloeden. Deze argumenten weerspiegelen hoe mensen in een concrete 
maatschappelijke context denken en wat ze voelen als het gaat over vrijwillig of verplicht 
vaccineren, en verrijken zo de ethische discussie. Op basis van de argumenten die uit de 
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kwalitatieve studie naar voren kwamen, bepleiten we vervolgens dat vrijwillige vaccinatie de 
voorkeursoptie blijft in situaties waar mensen (a) aangeven vrijwillige vaccinatie breed te 
steunen, (b) hun best doen om voldoende informatie te verzamelen om een geïnformeerde 
en weloverwogen keuze te maken, en (c) aangeven dat verplichte vaccinatie zou leiden tot 
verminderd vertrouwen en een lagere vaccinatiegraad. We stellen voor om in te zetten op 
ondersteuning van de besluitvorming over vaccinatie, omdat de moeilijkheden vooral daar 
lijken te liggen. Dit kan bijvoorbeeld door de ontwikkeling van een keuzehulp, die de 
doelgroepen kan helpen bij hun overwegingen over vaccinaties. Deze keuzehulp moet 
ondersteuning bieden bij de meningsvorming over relevante persoonlijke en 
maatschappelijke waarden. Die waarden kunnen vervolgens worden gebruikt om informatie 
van verschillende bronnen tegen elkaar af te wegen en zo een passende keuze te maken. 
In hoofdstuk 4 beschrijven we een kwantitatief onderzoek onder ouders naar hun 
intentie om een kinkhoestvaccinatie te accepteren. Ook onderzochten we in deze studie de 
persoonlijke en psychosociale determinanten die de acceptatie beïnvloeden, en de 
overtuigingen die de attitude van ouders ten opzichte van kinkhoestcocooning bepalen. De 
vragenlijsten werden ingevuld door 282 ouders. De meerderheid van deze ouders (78%) had 
een positieve intentie om een kinkhoestvaccinatie te accepteren. Attitude, anticipatie op 
negatieve gevoelens ten aanzien van het wel of niet accepteren van vaccinatie, en 
onzekerheid over de besluitvorming waren significant geassocieerd met de intentie. 
Algemeen oordeel over vaccinaties, morele norm, ervaren kwetsbaarheid van kinderen voor 
kinkhoest en uitkomstverwachtingen over de effectiviteit waren significant gecorreleerd met 
hun attitude ten aanzien van kinkhoestcocooning. 
In hoofdstuk 5 beschrijven we het kwantitatieve onderzoek naar de intentie om een 
kinkhoestvaccinatie te accepteren onder professionals die werkzaam zijn in de kraamzorg, 
de verloskundige zorg en de pediatrie. Ook onderzochten we in deze studie de persoonlijke 
en psychosociale determinanten die de acceptatie beïnvloeden en de overtuigingen die ten 
grondslag liggen aan de attitude van deze professionals over kinkhoestvaccinaties. In totaal 
vulden 486 kraamverzorgenden, 320 verloskundigen en 200 kinderverpleegkundigen de 
vragenlijst in. Een positieve intentie om een kinkhoestvaccinatie te accepteren werd 
gevonden bij 45%-63% van de respondenten. Attitude, anticipatie op negatieve gevoelens 
ten aanzien van niet accepteren van een vaccinatie en onzekerheid over de besluitvorming 
waren geassocieerd met de intentie een kinkhoestvaccinatie te accepteren. De attitude over 
vaccinatie werd verder verklaard door algemene overtuigingen over vaccinatie, instemming 
met het advies om professionals te vaccineren, de ervaren kosteneffectiviteit en de ervaren 
persoonlijke verantwoordelijkheid om kinkhoest te voorkomen bij de zuigelingen waar zij 
voor zorgen . 
In hoofdstuk 6 beschrijven we de toepassing van IM bij de systematische 
ontwikkeling van een kinkhoestvaccinatieprogramma voor professionals die met zuigelingen 
werken. Het primaire doel voor het programma was om de kinkhoestvaccinatiegraad te 
optimaliseren onder professionals die met zuigelingen jonger dan 6 maanden werken. We 
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optimaliseren onder professionals die met zuigelingen jonger dan 6 maanden werken. We 
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stelden vast welke determinanten van de acceptatie van een kinkhoestvaccinatie het meest 
relevant en veranderbaar zijn onder de doelgroepen. Op basis van literatuuronderzoek, 
gedragsveranderingstheorieën en consensus in de begeleidingsgroep, stelden we de inhoud 
van het vaccinatieprogramma vast. Deze bestond uit een uitnodigingsbrief, een 
informatiefolder, een website en posters, en een online keuzehulp om deliberatie te 
bevorderen. Door het IM-protocol te volgen, waren we in staat om een theorie- en 
evidence-based vaccinatieprogramma te ontwikkelen dat aansluit bij de kenmerken van de 
doelgroep en de context van de interventie. 
In hoofdstuk 7 beschrijven we de belangrijkste uitkomsten van dit proefschrift in 
relatie tot de huidige beschikbare literatuur. Eerst bespreken we het theoretisch raamwerk 
dat we ontwikkelden als voorbereiding op de vragenlijstonderzoeken en het IM-proces. 
Hoewel er ook bij dit theoretisch raamwerk kanttekeningen te plaatsen zijn, zijn we van 
mening dat het omvangrijk, toegankelijk en overzichtelijk is, en ons in staat stelt de 
belangrijkste determinanten van vaccinatieacceptatie te meten. Daarna bespreken we de 
determinanten van de acceptatie van kinkhoestvaccinaties onder de onderzochte 
doelgroepen. De resultaten van onze studies laten zien dat ervaring, informatie en 
vertrouwen belangrijke thema’s zijn, die ook aansluiten bij in de literatuur beschreven 
maatschappelijke veranderingen. Attitude, onzekerheid over de besluitvorming en 
anticipatie op negatieve gevoelens bij het al dan niet accepteren van een vaccinatie waren 
specifiek geassocieerd met de intentie een kinkhoestvaccinatie te accepteren. Integratie van 
al deze factoren bij het ontwerpen van een pilot vaccinatieprogramma resulteerde in het 
opnemen van een bewuste keuze over vaccinatie als doel en uitkomstmaat, wat leidde tot 
de ontwikkeling van de online keuzehulp om deliberatie over vaccinatie te bevorderen. Op 
basis van de gevonden meest belangrijke beïnvloedende determinanten is ook de inhoud 
van een uitnodigingsbrief, informatiefolder, website en poster aangepast. 
Het proefschrift eindigt met de volgende aanbevelingen voor de situatie wanneer een 
vaccinatieprogramma tegen kinkhoest onder de onderzochte doelgroepen zou worden 
geïmplementeerd: (1) gebruik ons theoretisch raamwerk en pilotvaccinatieprogramma, (2) 
onderken het belang van ervaring, informatie en vertrouwen, (3) ondersteun bewuste 
keuzes over vaccinatie, en (4) neem maatschappelijke morele argumenten mee in 
beslissingen over het eventueel verplichten van vaccinaties. Verder bevelen we aan om in 
toekomstig onderzoek aandacht te besteden aan (1) het testen van het theoretisch 
raamwerk om zo nog meer inzicht te verkrijgen in de achtergrond van problemen met 
vaccinatieacceptatie, (2) de rol van onzekerheid in besluitvorming en reflectie van waarden 
in het besluitvormingsproces over vaccinatie, en (3) het effect van de ontwikkelde online 
keuzehulp op onzekerheid in besluitvorming, bewuste keuze en vaccinatieacceptatie.  
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Dankwoord 
Het waren intensieve jaren, maar het boekje is er gekomen. Dat had ik niet voor 
elkaar gekregen zonder de steun en hulp van alle lieve mensen om mij heen. Op de fiets 
tussen Zeist en Den Dolder bedacht ik al heel vaak met welke woorden ik jullie hiervoor zou 
kunnen bedanken in dit proefschrift. Mooie woorden, die precies de goede toon aansloegen 
en uitdrukten wat ik wilde zeggen. Die woorden ben ik natuurlijk allemaal alweer vergeten, 
maar ik hoop dat jullie in de afgelopen jaren ook al wel hebben kunnen voelen dat ik blij met 
jullie ben. En dat jullie een beetje trots kunnen zijn op dit resultaat. Dank je wel! 
 
Ik heb in veel opzichten geluk gehad, en daar ben ik dankbaar voor. Over een paar 
van die gelukjes wil ik hier nog graag iets zeggen. 
Ten eerste heb ik geluk gehad dat er de ruimte was om mijn interesse te volgen. 
Infectieziektebestrijding draait om microben, maar ook om hoe we met die microben 
omgaan. Menselijk gedrag is hierbij van groot belang, en juist dat gedrag intrigeert mij. Hoe 
kan het dat mensen doen wat ze doen, of keuzes maken terwijl het zo “logisch” zou zijn om 
iets anders te kiezen? Ik heb me de afgelopen jaren bevoorrecht gevoeld om me te mogen 
verdiepen in zo’n interessant onderwerp. Ik vind het echt een verrijking meer geleerd te 
hebben over wetenschapsgebieden als sociologie, ethiek, gedragsverandering en (sociale) 
psychologie. 
Daarbij had ik het geluk begeleid te worden door het dream-team Koos, Marlies en 
Jeannine. Beste Koos, je houdt de rust, het overzicht en bewaakt de grote lijnen. En als er 
plooien waren, streek jij ze weer glad. Dank daarvoor! Lieve Marlies, je bent betrokken en 
aanstekelijk enthousiast. Ook houden we van dezelfde stijl: het moet logisch en 
overzichtelijk zijn, en het moet kloppen. Ik heb heel fijn met je samengewerkt! Lieve 
Jeannine, voor mij ben jij AMPHI. Ik ben ontzettend blij met jou als co-promotor. Je bent 
geïnteresseerd en inventief, maar ook pragmatisch, snel en to-the-point. Gelukkig is 
voorlopig de samenwerking nog niet voorbij! 
Verder had ik het geluk samen te kunnen werken met inspirerende mensen van 
andere vakgebieden. Lieve Rob, ik ben je erg dankbaar dat je me hebt ingewijd in de wereld 
van de sociale psychologie en Intervention Mapping. Bedankt voor al je ondersteuning! 
Beste Simone, we hadden veel inspirerende gesprekken en ik heb veel van je geleerd. 
Bedankt voor de uitgebreide en enthousiaste inwijding in de wereld van de ethiek. 
Ook heb ik het geluk te werken op de afdeling Infectieziektebestrijding van de GGD 
regio Utrecht. Door de ondersteuning van alle lieve collega’s hier had ik de ruimte om ook te 
werken aan dit proefschrift. Ik vind het heel fijn om te merken dat ik telkens als ik op de GGD 
ben weer helemaal thuis ben. Het weer terug komen nadat ik er een tijd uit was geweest, 
vond ik wel spannend. Maar hier had ik het geluk te worden ondersteund door Dieuwke. 
Lieve Dieuwke, bedankt voor de gezellige momenten van relativering, hart onder de riem 
steken en me uit de wind houden. Het heeft me geholpen. Ik ben blij dat je ook tijdens mijn 
verdediging achter me staat. 
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Verder heb ik geluk gehad met mijn AMPHI collega’s. Om de goede spirit erin te 
houden, is het erg fijn en inspirerend om met elkaar op te trekken. In Nijmegen bijvoorbeeld, 
of in Stockholm bij de ESCAIDE. Ookal zien we elkaar niet dagelijks, het is heel steunend om 
het gevoel te hebben bij de AMPHI familie te horen. 
Naast geluk op het werk, heb ik ook het geluk fijne vrienden achter me te hebben 
staan. Of we elkaar nou al van “vroeger” kennen, we elkaar ontmoetten tijdens de studie in 
Utrecht, bij scouting, of in Den Dolder: jullie zijn top! Zonder stoom afblazen bij een gezellig 
etentje, relaxen op een kampeerweekend, even hardlopen, of bijkletsen bij een ontbijtje aan 
het Henschotermeer, waren de afgelopen jaren een stuk minder prettig geweest. Van al die 
lieve mensen, ben ik heel blij dat Astrid me bij mijn verdediging komt ondersteunen. Lieve 
Astrid, bedankt dat je er bent. Dat we nog maar vele gezamenlijke weekendjes, wandelingen 
of boeken mogen beleven! 
En dan heb ik ook nog geluk met mijn familie. Pap en mam, Theo en Sjaan, alle 
(schoon)broers en schoonzussen: jullie zijn schatten. Lieve Thijs en Fieke, jullie zijn mijn 
cadeautjes. Jullie laten me elke dag weer zien hoe het leven licht kan zijn. Wat fijn dat jullie 
er zijn! 
Mijn grootste geluk speelde zich af in het vliegtuig naar Kuala Lumpur in 2004. Lieve 
Jan, ik weet niet waar ik nu had gestaan als je toen niet toevallig naast me zat. Ik ben 
ontzettend blij met je en trots op jou en ons gezin. Het valt niet altijd mee de balans te 
bewaren met 2 ambities op één kussen, maar samen komen we er steeds weer uit. Bedankt 
voor al je support! 
Dankwoord
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Lieve Dieuwke, bedankt voor de gezellige momenten van relativering, hart onder de riem 
steken en me uit de wind houden. Het heeft me geholpen. Ik ben blij dat je ook tijdens mijn 
verdediging achter me staat. 
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Verder heb ik geluk gehad met mijn AMPHI collega’s. Om de goede spirit erin te 
houden, is het erg fijn en inspirerend om met elkaar op te trekken. In Nijmegen bijvoorbeeld, 
of in Stockholm bij de ESCAIDE. Ookal zien we elkaar niet dagelijks, het is heel steunend om 
het gevoel te hebben bij de AMPHI familie te horen. 
Naast geluk op het werk, heb ik ook het geluk fijne vrienden achter me te hebben 
staan. Of we elkaar nou al van “vroeger” kennen, we elkaar ontmoetten tijdens de studie in 
Utrecht, bij scouting, of in Den Dolder: jullie zijn top! Zonder stoom afblazen bij een gezellig 
etentje, relaxen op een kampeerweekend, even hardlopen, of bijkletsen bij een ontbijtje aan 
het Henschotermeer, waren de afgelopen jaren een stuk minder prettig geweest. Van al die 
lieve mensen, ben ik heel blij dat Astrid me bij mijn verdediging komt ondersteunen. Lieve 
Astrid, bedankt dat je er bent. Dat we nog maar vele gezamenlijke weekendjes, wandelingen 
of boeken mogen beleven! 
En dan heb ik ook nog geluk met mijn familie. Pap en mam, Theo en Sjaan, alle 
(schoon)broers en schoonzussen: jullie zijn schatten. Lieve Thijs en Fieke, jullie zijn mijn 
cadeautjes. Jullie laten me elke dag weer zien hoe het leven licht kan zijn. Wat fijn dat jullie 
er zijn! 
Mijn grootste geluk speelde zich af in het vliegtuig naar Kuala Lumpur in 2004. Lieve 
Jan, ik weet niet waar ik nu had gestaan als je toen niet toevallig naast me zat. Ik ben 
ontzettend blij met je en trots op jou en ons gezin. Het valt niet altijd mee de balans te 
bewaren met 2 ambities op één kussen, maar samen komen we er steeds weer uit. Bedankt 
voor al je support! 
Dankwoord
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